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Powers  of  Manitoba,  Saskatchewan  and  Alberta." 

Respectfully  submitted 

CLIFFORD  SIFTON 
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Ottawa,  May  1,  1916 

Sir:— I  have  the  honour  to  transmit  herewith  a  report  on  the 
"Water-Powers  of  Manitoba,  Saskatchewan  and  Alberta."  In  the  report 
on  "Water-Powers  of  Canada,"  published  in  1911,  it  was  announced 
that,  owing  to  the  paucity  pi  published  or  available  information  respect- 
ing Manitoba,  Sasi<atchewan  and  Alberta,  it  would  be  necessary  to 
institute  a  reconnaissance  survey  of  the  water-powers  of  these  pro- 
vinces. 

Tliis  volume  contains  the  result  of  reconnaissance  surveys  of  the 
water-powers  of  Manitoba,  Saskatchewan  and  Alberta,  together  with 
portions  of  the  Yuko-^  and  Northwest  Territories,  by  Leo  G.  Denis, 
B.  Sc,  E.  E..  of  the     Commission  of  Conservation. 

We  are  indebted  to  Mr.  J.  B.  Challies,  C.  E.,  M.  Can.  Soc.  C.  E., 
Superintendent  of  the  Dominion  Water  Power  Branch,  Department  of 
the  Interior,  for  the  reports  on  the  water-powers  of  Southern  Mani- 
toba and  .-Vlberta  also  regarding  the  Bow  river  basin  above  Calgary. 

Respectfully  submitted 

JAMES  WHITE 

Assistant  to  Chairmati 

Sir  Clifford  Sifton,  K.C.M.G. 
Chairman 
Commission  of  Conservation 
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Water-Powers 

OF 

Manitoba,  Saskatchewan  and  Albena 


INTRODUCTION 

IN  the  report  on  "Water-Po-.vers  of  Canada,"  published  by  the 
Commission  of  Conservation  in  1911,  the  subject  was  treated  in  a 
fairly  complete  manner  with  regard  to  the  eastern  provinces,  but 
the  information  covering  the  Prairie  Provinces  and  British  Columbia 
was  admittedly  very  incomplete,  and  the  Commission,  then,  decided  to 
publish,  later,  more  exhaustive  reports  on  the  water-imwers  of  those 
portions  of  the  Dominion  which  had  not  been  treated  in  detail  in  the 
above  mentioned  publication. 

The  present  report  covers  the  portion  of  Canada  embraced  in  the 
three  Prairie  Provinces  together  with  certain  portions  of  the  Yukon 
and  Northwest  Territories.    When  the  compilation  of  "Water-Powers 
of  Canada"  was  undertaken  the  information  respecting  water-powers 
in  the  Prairie  Provinces  was  very  limited,  and.  except  explorations 
b>  the  Geological  Survey,  preliminary  work  of  the  Dominion  Water 
Power  branch  and  rome  scattered  information  available  through  the 
courtesy  of  consulting  engineers  or  private  corporations,  little  or  no 
data  relating  to  the  subject  were  obtainable.    This  lack  of  information 
may  be  attributed  to  several  causes,  chief  among  which,  possibly   is  the 
relatively  recent  development  of  this  portion  of  Canada;  moreover 
this  development  was  more  along  agricultural  than  industrial  lines' 
although  water-power  is  useful  to  both;  and,  lastly,  the  importance  of 
water-power  resources  has  only  been  appreciated  since  the  advent  of 
high-tension  transmission  of  electrical  energy,  coupled  with  the  great 
industnal  tendency  to  replace  hand  labour  by  mechanical  energy. 

The  Dominion  Government  controls  the  water  resources  of  the 
Prairie  Provinces  and,  during  the  past  three  or  four  years,  has  been 
particularly  active  in  investigating  them.  The  Water  Power 
branch  of  the  Department  of  the  Interior  administers  the  water-pow- 
ers which  come  under  the  jurisdiction  of  the  Dominion  Government 
and  has  not  confined  itself  to  the  regulation  and  supervision  of  pro- 
posed developments.  In  the  territory  under  its  jurisdiction  it  has 
sent  out  field  parties  to  investigate  many  of  the  water-powers  and  to 
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fare^„'"''T»!""r"''  ^""'f'"*''  •"'«»'""«.  where  re«rul.r     k 

taken.     This  branch  has  been  in  actZ         ^         observations  are 

d"rmg  the  past  three  years  h.T  ^''"^.^^'^"at'on  since  1908.  and 
-"thern  portion  of  iU^^^r^^'t  Tf  °'  '"*  "^"»  '""  « 
'o  the  Winnipeg  river,  in  els  em  \r  ^'T''^"  ''"'"tion  was  paid 
and  adjacent  basins  on  the  CuyMoZt''' r'  'I '''  «°*  ^^- 
two  districts  have  been  prepar^ci  ,1"  J  °^'-  ^"P°«^  <>"  these 
ChaJIies.  ^Siiperinterdent'ofThe  wl  tv''"'"'''''°"  °^  ^^  J-  B- 
have  been  incorporated  in  the  present  "^^'^  ^''^^  '^--"-  -'i 

;;^-:t^t-  -- -;^^ar^  the  Interior  has  aUo 
these  provinces.  Field  investigation!  .nH' •'"  '"^'"  P^"'""*  of 
characters  had  been  carried  on  in^^  TmuT""  ^"^^'^^  °'  ^"i-- 
-rea^^  began  with  the  or^Z^Jl^^'^'^  i^^^s,,.. 
;^-  ^he  progress  reports  published  .  «  ^"^"^at'on  branch  in 
formation  respecting  strVams  ^itat.  r^''^'^*"*""  ^"*'al  in- 
=*tream  measuremenrs,  whicThavTlT  °^''^''  ^''^   ^""'t^  of 

work.    Much  infon.ation  glean  dfromT  '  '""■"'^*  '^^'"^«  °'  »he 
Porated  in  the  present  volumt  "'  '"•P^"*  "^^^  been  incor- 

The  southern  or  more  c^tti-^ 
f-irly  well  covered  by  the  ^o^k  ofT'°"  "'  '''*  P^^'"<^  P^vinces  is 
ment  of  the  Interior.  As  the  northern  ^^'""k':;*"'^'''^  °*  »"«  Dep  «! 
y  any  other  organization,  the  ct^SHf^cl""^  •""  '"^"^'^'^'^ 
exploratory  surveys  of  the  DrinHnT      •  Conservation  undertook 

vest^tions   covering  the  AthaSV^T.'^  '''''  "^■^"'  »"«  '" 
^mailer  rivers.     The  rivers  were  tiVf^  . '  ^'*^^' Z^^'^^"  «"<«  other 
descent  of  the  falls  or  rapids  beiL  i!v!m  '^""/'""^"^'  ''>'  ^^noe.  the 
and  other  details  connected  w^hfheShV^^^r"''"^'^'"^    ^^^-. 
The  results  of  these  surveys  are  ei-hnH'^'^.^^  development  noted 

For  the  rivers  further  nor  h      f  '"     "  ^''''"'  '*P°«- 

reports  of  exploration^mde^rihT'S^^  °^'--<l  '«»"  the 

compiled  from  reports  and  maps  of  p~'°^*^*' Purvey,  the  data  being 

ers-  notes,  which  were  courtSv  o  il'^  '"t  ""^  ^""^  '"*  "P^^' 
""".on.  In  this  region.  genrra»v  t  I  "'  '^  ^•^P°^'''  °f  the  Com- 
r«pecting  the  different  rf"dsanVS?'"'^'  ''«  '"'°™^^'°"  ^^''^bTe 
the  vertical  descent,  but.  in  many  ca'e f  1'°"'^' '°  '  ^*^*''"'«  <>{ 
d.stances  from  head  to  foot  ofThe    al.     ^'  .°^"''  ^°""**'°"  »"<' 

1-  The  portion  in  the  vicinity  of  lake  Win  • 

«y  oi  lake  W  innipeg.  in  the  east. 
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2.  The  ,nore  level  portion  j„  ,he  centre 
J-  The  mountain  an.l  fcuthill  country  in  the  west 

s.ruc,io„  work  on    „„„  l,^„  '1 ';     ^  ",       ^    «'•  "I"''  <»". 

exceptionally  good  power  site.  available,  affording  an 

The  second,  or  middle  portion    is  tr-vpr^^H 
the  North  Saskatchewan  anS^South  Sa    ;  c    t     /r^s"''^r''"^ 
their  main  tributaries,  flow  with  an  even    m    .      .  ''''  *"'' 

concentrated  descents  of  iLlV  a  ,  ?'  '"''^"*'«  <^""ent  with  no 

portion  is  not  enTr   y'ViZu    w"ate  "^'^  ^^"^^'^  ''P"'^'"^'  '^" 

-ady  .band-Tot  ^^tj^tTf  trh^c^^^^^^^^^^^^ 

valuable  w^tZt";  °T:ef '  ^'^  '°^  "^'^  '^  ^^P'"''  »>"  -ny 
Bow  river  itse  Ifproibly  birfhe""  °'""""^'  ^'"-  ^''^^^  °"  '"« 

:--.^oodop-^-^:i— ^ 

men^lf  cStirn^rtST'thTrd""-'^'^^"  '^  '^«  ^'"■"-  Govem- 

the  southern  pt  In  :L tat™  PrT"^^  V"'  -'-'—  '" 
eastern  slope  of  the  Rockv  moTnf  .P--^^'""^.  the  setting  aside  of  the 

the  Rocky  Mounains  Forest  Re  '"'  "  '  ^"'  '"'"''  '""""  « 
step  was  taken  on  L'^^llZ^L^l',  ^^^''''^  ™^ 
servation.  and.  as  a  result  an  area  of VU  *^°"""'"'*^"  °^  Con- 
assured  protection  from       t    ,       .  '^  '''""«  '"'"«  has  been 

in  someo'f^r  derprire  I","  h'T  "  ''I  ''''''''  '^^^"  P'^ 
Saskatchewan  and  sLtrT^k^V^^rf  rrtSl:'^  ^""^ 
withm  this  area,  anu  the  beneficial  efferf  J  ■  '*'"''^*' 

is  evident  as  far  east  as  the  r  .1 1        -^    conserving  its  forest  cover 

river.     With  a  si^^t'obtect  m  171°!^^''  '^''■"  ^^'^^^^'^-an 
uuject  in  view,  the  Commission  has  recently 
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rccommcndeil  that  stcix  I-.  .ai,«„  , 

upper  portion  of  ^^Z:^::^^:^^^^  '""^'  "■"'^''  '"' 
recommendation  will  douhtlesfL  I^f  T  Wmnipeg  river.     Thii 

the  useless  dissipation  S  ,t  ^  Ten  ?:?"  ^'^.I'"  """  ^"'  P'*^'"' 
for  storage  and  conservation  of"  ,.1?;''''":''^^  '^'^  •"*'"<^»  offers 
significance,  as  the  Winnipeg  rive  Affords  L  '?'  ''^  °'  P""'^'" 
•mportance  susceptible,  under  ,,res!mf  °?'^  *»t".powers  of 

devehped  and  transmitted  o  he  l^f"  u'r"  "'  ""^  -"omically 
injf  district,  an  area  that  will  nn,l  . .  n  7"'^'*''  '"''  ""^  surround- 
within  a  very  few  years  ""^""'^'-'"y  ^'^-me  thickly  populated 

by  ;i:'s::;".rr;:;r «;  r"'""^"-  »•-  '^^  ^-"^^  »"^pte.i 

of  the  Superintendent  of" le  Wa/er  PoT'li  "  '''^  — "-dation 
'ou  !an,ls  which  n.ay  be  vaiLbie  for  h?7  T^'  '"  '""'"  '^•"i"" 
The  land  is  thus  held  fro-^the  hln^  ««cveIopn,ent  of  water-power, 
promoters  of  *.„,;j  J  ^';.'^,,'^^''^^^  of  speculators  and  kept  for 
>cter  have  already  L„niade  on  hvv  •''"^'^^''""^  "^  ^'"-^  char- 
EHk,w.  Athabaska'  Peace  and  oZ;riv^r'''"'  ^'''''^'^'^-^"-  «"-• 

direc?con\U':7;hXmin;on' Co''"'"^  ^^°^'""^  "^  ""^"  the 
.ranted  under  spec.aWe^iS^rTTeTn'  t^ oT?:"  '''''  "^^^ 
t;«ven  as  Appendix  VI.  p  301  /,,.,"  I  ^^'^^  °^  '^'  regulations  is 
water-powers  under  federal To'trr^  r'''  "  '""^  ^  ^""  ^^at  all 

and.  before  the  licen  e  is  tued  f  ""''^    °"  ""^'  ^°"d"-- 

purpose  of  storing  water     he  annnLr'  ''''"■^^"  -'-'  «'  for  the 
ferent  stages:  *PPl-cat.on  must  go  through  three  dif- 

petel^tltafffeSr  pUStlt'hofS'^  ''^  ^  -- 

which  has  been  established  for  ?h         ^^'^  ^"*"'°^  department). 

F<>sed    water-power    deJelop°en^3    ZTl  ?.'  '"^"^igating  pro- 

econom,c  standpoints.  partiJSaHv'  fro^  ♦h°*''-  *^"P"""ng    and 

maximum  efficiency  in  conjunS.on  w^^     ^  viewpoint  of  their 

same  or  tributary  rivers.  "^  °*'''^''  P^^er  sites  on  the 

proled^'SSdeV'^GEvemS  ^ul^r^^^'''  ^°"^*^-^-n  work  may 

ranted^foratit?d"S°';he"Sfve[U^°n"Z'''^^^^   ''^  "«"-   '^ 
'ng,  among  other,  rig/its-  ^vernment  reservmg  the  follow- 

(%^  rt  Sht?;;'  "'"'"^  *°  -"-  '^^  license: 
cieni  /o  satlf^^';ubt'3aSCf,tf'7--  °^  ^^^  -«" 
from  the  water-jJower  unde?  licen«  ^'"°""*  obtainable 


CHAPTER  I 
Winnipeg  River" 

METERING  STATION'S  E^ABlI^ed  BV  THE  MANITOBA 
HY  OROGRAPHIC   SURVEY  "^'^"OBA 


^^^U^ Situation      jvvhen  e.ubli.hcd 


^'""'P««    i  Otter    fall 

^^'""'P«K    Slave  falji 


V\  hitemouth    ...I  Whitemouth 


Remark* 


Gauge  readmK* 
*«fc  commenced 
»t  Point  du  Hois 
'"  Jan..  1907.  and 
these  records  used 
[n  connection  with 
later  discharge 
'I'-asHremcnts  at 
the   two   stations 


Water-Powers  m  Southerk  Manitoba 

b.eJgteXkttt:'S  "*'*''  T  ""'"'^"^  -'"-P—  •  ■ 
Power%raSofZ'D^;Zl  of  .V"r'^^^         °^  ^''^  ^^ 
-^itude  .ad  beenL^Tp^J^^  '"""°^'  '''''  "'"*  ^ 

the^"x:;^re„rorb:;r  '-^^  ^t-  ^-^  -'♦"  ^  ^^-  - 

study  has  been  mde  of    ertir^  "'"*"*  '"'  ^''^  '"'"^«'  *  «>^P'«e 
all  others  through  the  province    T        T"'  '"'  '^  '^'"^  '"^'^«  <>' 

practically  as  far  eastward  as  lake  Suplrio"  t  alf '  "°""'""' 
portion  of  the  northern  United  <i*.L  ^  \  '°  «»"prises  a 
lands  of  western  Canada  '"'^  '"'^'''^  '"*«  '''*  "°«herly 

and 'sfrSStci^^'uStlf 'en&  T^ZX^'  ''T  "^'^  -estigations 
Department  of  the  Interior  unrfil.i,-  5-  ■"'*  ^»'«'"  Power  branch  of  fh^ 
.ntendent.      The  desorip  !on  of'pow'er  olams'°w«^'  ^Z"  h^   ^haS  S^plr' 

StftrCrV'-  ^"  '■-  *  /^-^^^^^^^ 

[8] 
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As  these  waters  reach  the  central  portion  of  the  province,  a  depres- 

Se  Winn  T  """''T'  ''"  '^  ''^^''^^'^  '°'  P°-"  development 
if  th.^"T.  ""',!'''  L'""'^''  *"^°  "''''•'^  '^  ""«'«^d  practically 
all  the  run-off  from  the  above-described  drainage  area.  From  this 
lake  to  Hudson  bay  the  flow  is  concentrated  inihe  N^  son  ^er  t 
which  a  descent  of  71.5  feet  occurs. 

Fr«m  the  foregoing  it  i.  apparent  that  the  major  portion  of  the 

t  or;?  t'hT  h'"      *"  *''  '"■"  "'  '^^^•^"'"''^^^^  -»'^-  'he  lo'er  plr 
t.on  rf  the  dramage  area.  or.  more  particularly,  in  Manitoba 

The  powers  are  naturally  separated  into  two  divisions,  vie    those 

ated  m  the  older  or  southern  portion  of  the  province,  and.  secondly 

/'^ir wttr^  ^"  '"'  "°"'""  ^"^°"'  '^^"^  ^"  ^"^  ^"^-^ 

It  should  be  noted  that,  while  on  many  rivers  possible  power  con- 

centrafons  have  been   investigated,  and  estimates  of    thnvaiSe 

now.  additional  power  may  be  available  on  such  rivers.  A^ain    „The 
tiol       Tu   T"'  "°  ''''''''  *°  ''^♦»™'"«  ^''e  «tent  of  concentra! 

Za'^'TJ^"'  ^'"^  '""^^'  "^  y'''  «"^-  '"  these  cases,  where  a 
record  of  the  flow  has  been  obtained,  an  estimate  is  made  of  hr^weJ 
available  per  foot  head.  In  many  cases  the  power  has  been  estimaTed 
^ow  o7  h:  I^lT  '"'"•'""'"  «°"  -d  f-  the  lowest  monthly  m«n 

Xf  r:'c:rd"Sich:rgr^  °' ''' '-''  -  °^^^'-^  ^'o^  ^^^ 

The  horse-power  has  been  calculated  for  a  turbine  efficiency  of 
80  per  cent,  while  no  estimate  has  been  made  of  the  powerTvaifaWe 
during  short  periods  of  high  or  peak  loads,  since  this  w^u'd  b^?"  ot 
Mble  without  a  knowledge  of  the  purposes  for  which  the  power  might 

on  a  /3  per  cent  efficiency  basis,  as  explained  later 

tio-^TIl'.H  ^*^  ^°'  '^'"'-  '^^'"'  ""^  *'^°  f°'  '^'  '"°^«=  detailed  descrip- 

n  tl?e  field"!'";."  T"  '". '''  '°"°"'"^  "^'^^P*'"'  "-e  been  secured 
Ml  the  field  by  the  Manitoba  Hydrometric  and  Power  surveys,  and 
office  compilations  of  the  same  have  been  made  in  Winnipeg  and 


Rainralt. 
ETaporatinn 
<*ad  Rnn-off 


General.— Two  main  factors  enter  into  the  in- 
vestigation of  any  possible  power  development-the 
head  and  the  flow  available.  While  the  first  of  »»,«« 
.s  obtainable  through  field  survey,  and  a  knowledge  of  the  ext  eme 
and  average  stages  of  river  level,  the  second  comp^rises  an  extSe 


w  I  N  \  I  p  r-  o  R  r  v  !•:  r  ^ 

study  of  the  flow,  which,  dependent  on  natnral  con.litions.  varies  not 
only  vv.th  the  season  an.l  year,  but  also  with  the  topoj^raphy  and 
character  of  the  drainafi:e  area.  Primarily,  all  water  carried  b 
nvers  comes  from  precipitation.  Of  ,his  a  ,H,rtion  eva,K,rates.  a  ,H,r- 
t.on  enters  the  sod.  and  is  either  absorbed  by  plant  .^rowth  or  bv 
.round  flow  reaches  the  rivers  or  lakes,  while  the  ren,ain.ler  find.;  I 
way  mto  streams  as  surface  flow  or  rnn-ofT 

aref rnf''fi"'r'~^''"''  '^'  '''''''^  "^  "'^  "'"""ff  ^'-"'  ^  ''■•ai"aKa. 
ricor  1  f  r  '""^''^"'^  ■"  ''•*■'  1"'^^»i°"  "f  power  development,  the 
records  of  the  preap.tat.on  are  also  of  extreme  value,  inas.nuch  as 

the  h,gh  and  low  range  of  flow  which  may  be  expected.  In  like  man- 
ner, precpuation  records,  in  a  drainage  basin  in  which  no  .lischa^ge 
.neasur^ments  are  available,  can  be  used  for  the  estimation  of  the  flow 
based  on  the  precnp.tation  and  run-oflP  records  of  an  adjacent  area. 

Throughout  the  sottthern  portion  of    the   province   of    Manitoba 
such  records  have  been  obtained  by  the   Meteorological   Ser.    e  of 
the^Manne  and  F.shenes  Department,  and  these  records  are  tabulated 

fmm  ;^  ^''V"^""^^"  '^^l  '"^  Precipi  cation  not  only  shows  a  variation 
fmm  .season  to  season,  but.  also,  that  a  record  extending  over  a  few 
years  .s  not  suflic.ent  to  give  the  mean  annual  precipitation;  for  tZ 

the?eTr;'   l"'1  "  '''"'  °'  '°"^'  *^™  ^'^-'^  be 'con  side  red      A 
there  are  only  a  few  stations  in  Manitoba  at  which  long  term  reconis 
have  been  obtamed   it  is  necessary  to  carry  out  some  svstem  of  <^m 
pensat.on  for  the  shorter  records  of  the  ...acent  stations:    The  recZs 
of    he  precipitation  at  the  long  term  stations  have  the  same  .^rnera 

otalh  ''"?'  *"  ''"'°'-     ''^-^""""^  ^'^^^  *'-  variations  i.7r  I 

c.p. tation  are  s.mdar  at  both  long  and  short  term  stations    the  pre- 
c.p.tat.on  at  the  short  term  stations  has    been    estimate    from    the 
records  at  an  adjacent  long  term  station.     The  precipita  i on   tol 
w.  h    he  duration  of  the  record,  is  given  for  varLus    tations'throu' 
ou     he  province.     The  ratio  of  all  short  term  records  has  been  Zn- 
puted  from  the  nearest  long  tern,  station,  as  tabulated,  and  a  com 
pensated  annual  mean  for  the  station  has  been  calculated 
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MANITOBA    PRECIPITATION    RECORDS 


Almasipp 
Asessippi    . . . . 

Adelpha    

Brandon 

Birtle     

Barnardo 

Berens  River  '. . 
Beausejoiir  . . . , 

Burnside  

Craigilea   

Channel  Island. 
Cartwright  . . . . 
Clarkleigh  . . . ! ' 

Carberry   

Clandebove 

Elkhorn  ' 

Emerson   

Ellen    

Fort  Ellice  . . 
fJretna 
Gilrad  .....'.'.'.' 

Hillview 

Minnedosa    

Morden  

Norquav 

Oakban'k   .. 
Oakdale  Park  . 
Por.    la   Prairie 
Pilot    Mound    . 
Rapid   City    ... 
Russell    . 
St.  Albans  .'.'.■.■ 
Swan   River 
Shell  River  ... 
Stony  Mountain 
Turtle  Mountain 

Treherne 

Winnipeg  . 
Kenora  (Ont.)"  ' 
Norway  House 
York   Factory. 
Moosomin 

(Sask.)    

Saltcoats 

(Sask.)    .. 
Pt.  Arthur 
(Ont.) 


874 


11,529 

I    819 

1 1,262 

742 

1,640 

797 

1,306 


1903—1912 
1,459  1 1886 
1,886 )  1888-1912 
1260  1885—1912 
1,707)1884 
,^  '  1891-1905 
720  ;  190»-1912 
816 ;  1886-1888 
1886-1890 
1 1888 

1890-1905 
1884-1912 
1886-1888 
1909-19111 
1884-1888 
1895—1901 
1894—1898 
1884-1887 
1885—1891 
1903—1910 
1904-1905 
1891-1912 
1881-1912 
1888—1912 
188g-1912 
1886-1912 
1905 

1884—1908 
1887—1898 
1882—1912 
1884—1904 
1885-1912 
1901-1910 
1884-1890 
1878-1909 
1884—1904 
I910-19I2 
1873—1912 
1886-1912 
1896-1904 
1875—1882 


Winnipeg 
Minnedosa 
Bottineau,  N.D 

Hillview 
Hillview 

WinnipefT 

StonyMountain 
Winnipeg 

StonyMountain 
Bottineau 
StonyMountain 
Minnedosa 

StonyMountain 
Hillview 
Pembina,   N.D 
Minnedosa 
Hillview 
Pembina,   N.D 
Bottineau 
Minnedosa 

Pembina,   N.D. 
Winnipeg 

Minnedosa 

Winnipeg 

Pembina 

Minnedosa 

Hillview 


I 

;  Minnedosa 
Winnipeg 
Bottineau 
Winnipeg 

jWin'g,  Pt.  Ar 


1,892  1901-1905 
1.736  1900-1903 
.615(1886—191? 


^     17.39    Hillview 
4      15.69  J  Hillview 
2?  I  23. OS 


WlNNnM,;    R.VHK      SU.VKR    Ivu.l. 


U,xxn...  R,v,  K_>,ux  U-,,K  h.k  ,.,vuv.  Ch.vxx, 


z  ^^.. 


WINNIPEG  RIVER 

such  losses  by  taking  the  ^ILrTuT  ""possible  to  arrive  at 

as  in  this  there  woufd  also  l^lXd^^Tht'r'^'f''""  ^"'  ™"-°«^' 
the  soil  and  by  vegetation  ^Jrl  .  ""  ''"''  *°  absorption  by 

depend  solely  uZSeDrLti.T'''°T'  '^'  ''''  °^  '•""-<'«f  ^««  "o' 
variation  does  oTur  b  the  evf-  ^^"'     ^  "  "'  '°^'^"'  ^''^^   ^ 

including  atmoXic  conditiT'    T'  -^T"^'"^  "P°"  "'^"^  f««°". 

o^  -  --- b:- :::sr-s^^^-s-j^^ 
the  trr7urr':riarL''-   .r  °^  ^'^  -po-io- 1: 

being  in  the  invIsdgaUon  o?  .tn  '"'  '^'J''^''''  "«  o^  such  studies 

to  ..  -:ur  on  such  S^drs  thlT  '  '°""  "'"'  '''  ""^^'^ 

'ake  areas  are  verTgrr  anH  T  evaporation.  That  the  losses  on 
tion.  is  well  know^.  ^^''  '"'^  ^^''^^  °^  ^'''^'''  "^ent  than  precipita- 

■nifSd  aXr^hlnleThte^'or""^^"  -^^  ^^^  ^"-'-'  ^- 
the  Prairie  Provinces  Tnd  nBrhish  SIT"  r"''"  ^'""^''°"^ 
already  been  made  for  station^a    the  S  ^'[^^"^^'"^"^s  have 

the  lake  of  the  Woods  pS  H  r  ^^''^'"^  Po>nts,-Kenora  on 
Saskatoon;  Prince  Albert  '  ^'"  °"  '"^^  ^^''""'P^^  nver;    . 

developmematSe^ln    Edi;r"''.r"  "'*'   *'^  P-posed  powe     ' 
tains  Park,  in  conn  cSn  ^ta    tT^  M.nnewanka  lake.  Rocky  Moun- 

Company;  at  Nelson    3^^^ 'LT  °^^^^^ 

One  of  these  stations  that  a   K^Z      u     u     '  ^""^  Vancouver.   B.C. 

two  years,  and  very  interes  ,!l      ^'  ""  '"  °P'=''^*'°"  ^°'  '^^^^ 

lected.  The  inves:i^;ror:^jVo:tvr;r:or  '^"/^^"  ~'- 

penod  of  three  or  four  years  b^forHI!         ,  ^  '^""^  °"  ^^'^  * 

tion.  ^^"  ^^°'^  ^''^  ""^Hlts  would  justify  publica- 

prin^r;ai?f u7cl!^t^  «  "oTr^"  "7"  ^^  "^^^  «-  ^^P^^is 
drained,    many   otherf^ctors  'S  f'^'"' ^'^ '^^^  °^  ^'^^ 
importance,  such  as  the  eeoToir/  ""    ""'^    ^''    °^    ^^treme 

of  the  drainage  ar  a   wlfrhefoj'  0"''',°".'"'  *°P°g-Phic  features 

.lata  with  regard  ,o  runiff  nr  „  ,    '"°"  '"""=  »"<"  ™lial>fc 

t",.a>ic  ga.7„,  and  "eurl^o  '    r^w":"!  *f "'"  "^  =  '''• 
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extreme  fluctuations.    The  run-off  nf  ,„„    . 

season  to  season,  but  also  to  such  a,  ?,  em  IZ  ""■'"  "°^  °"'^  ^^°'" 
same  conditions  rarely  occur  on  ;.  H  ^^^'  '°  ^^^^  ♦'^*»  ^^e 

Records  for  a  cycle  o^  aH^ :e:e n" relrTararTr^r^'^^  >-- 
cover  the  yearly  variation  to  be  anticipated  '  "'''''"'  ^" 

value  in  the  invesStrn  of'Z^rrf .  '  •  '"^  ''  "  ^'"  °^  ^''^^^"'^ 
drainage,  or  the  redl^  tron":  a  . ,  J  ^7"  °1'°"'^"'^  '"^^^'^ 
a  study  is  also  necessitated  on  ma^  rivers  wSe'^r"".  '"' 
betterment  of  navigation  are  propo.^d.  ''*'""  ^°'  ''^'^ 

^-^  Hvers^t^Zi^Sba"^  Vir  sTatteVT  ^J  '"^ 

measurements  had  hppn  mi,^«  .u        ,  scattered     discharge 

sufficient  extent  :o^rin7orma,'r:'tV''  '''''"'''  '"^  "°*  ^' 
rivers  as  extending  ter  "^"0^  ^^  5  heVTT"  "°"  °'  ''"^ 
systematic  study  of  the  power  posSie  of  he  VV  ^'^"  '"  ''"  ^ 
maugurated  by  Mr   T  B  Challi^.  «,  '  "'^'  "V''^  Wmmpeg  river  was 

branch,  Deparlem^of  the    m^orT^^^^^^^^^     °'  f  ^'^'^  ^-- 
detailed  survey  of  the  riv.r  !  !i    .  ^''*  *°'"''  consisted  of  a 

and  also  incluL  the  etXhm^'^  P°-»>-'«-s  in  Manitoba, 

thereon.     In  1912  thTs  wo  i  '"'"''""""  °^  ^^"8^"^  «t«»ions 

study  of  the  f!o?a  d  poT  ZS:t1  X  ^•'"'""  ^  ''''''"''''^ 
province.  For  this  exte'^sZTorMh  'ti  °';"  T?  ''""^'°"^  ^''^ 
was  organized,  with  Mr   D   L   \f.T  If  Hydrometric  Survey 

is  still  being    arried  on  tmdtr  tie  ''•"'"^  '"^'"'''-    '^'^^  ^^^^ 

branch  with  Mr.  M  C  Hendrv  '  I'T""''"""  °^  ^''^  '^'^'^'-  Pre- 
stations were  estfbliLd  «„  Th^  nvi;  3""  ^""r°- ^-ging 
province,  and  the  collection  and  ^""/"^  ^*''^'"^  throughout  the 
vigorously  carried  on.  <^°'"P'lat.on  of  the  data  have  been 

Water-Powers  of  VXinnipeg  Rivkr* 
It  has  long  been  recognized  that  fl,»r»  • 

Manitoba.    The  raoiditv  with  „.»,•  u  1  ^"^  province  of 

Hv.r  have  been.  2  l"Lr  ne  *:edT"l  """"'""""  ™  "■' 


WINNIPEG   RIVER  j, 

many  applications  for  power  nrivilep-P.;  on  fU:      ■ 
sented  .o  the  Dominion  Governmem^^^^^^^^  "7  ""'''  '""  ^'''■ 

the  utilization  of  various  port  o^  o  t  e'a"  ,  Tall  7"  '"'°"'  !""' 
mg  the    combination  of  Several  fall    bv     h^  -^ome  contemplat- 

respective  descents  at  one  pow  r  e  'anJ  othr"'"!'°"  °'  ''"^ 
the  utilization  of  the  descent  at  a  paticua?  fa  I  The"'^'  'T""^ 
varied  and  so  conflictine   and   at  Vh?  *  ""^^^  ^""  =^ 

reputable  engineer!  radvke    that  theTo'        ''  "T^'^'  ''^  ■^"^*' 

visableto  commit  Lf  :i:h  re  e  ^o  ^n^TtL  d"^  '"'■ 
on  the  river  until  ft  h=H  «.„»  j  ^    turther   developments 

tion  of  the  whole  river   wThT"       '  '°"''''^'  ^""'^  ^"^  '-«»'^- 

would  enable  the  auth  J  ^     "7.'°  '^'^"""^  ^"'^'^  information  as 
ciidDie  ine  authorization  of  develonmpntc   ,.,uuu         u 

template  the  maximum  utilization  0?^.  J  "' err  rr* 
mvestigations  were  commenced  eariv  in   ion        !,  '^u  ^''"'' 

advice  of  J.  B.  McRae  and  J  R  Freeman  The""fiM  '''\T'''''"^ 
carried  on  under  D.  L.  Mcut    rs    ^  \nd  m"c    H.  ^" 

separate  falls  on  the  rKer  wL7r'l'°"""''''^*'°"^  °^  ^"^^  ^^^-"« 
natural  fall  and^uh^sL■ne  ime  ^^^''  "  "^*"-  ^"  ^''^ 
the  development  project  for  The  Thot  rtr  Thesr""' '"•'  °' 
have  resulted  in  an  economical  and  praciL  ' pr^ec  f "rT'^'"''" 
deveopment   of   the   riv#.r   o  ■  ^^^   ."'■'"  project  tor  the  power 

Manitoba.  '"  ''   ■""^"""'^^   ^-^   ^"^^   P^oP'e  of   southerr, 


De«cription  of 
River  and 


Winnipeg  river  is  one  of  th.  most  notable  power 
Or^^  B^  "''"'  °"  '^^  ^°"t'"«"t ;  it  flows  in  a  westerly  direc"^/ 
TTTasin  dra::eTclVr''^  '^'^  °^  '''  ^°°^^  ^^^'  lake  wS^! 
square  miles  As  is  typS  oTu"  e'r^""  ""  °'  ^^'"'^  "' «» 
with  innumerable  Ikegs  and  bkeT  LTir"'"^'  *''  '"=  "  '""''^^ 
s-all  ponds  to  the  lake  ^f  ^u' ^XXiTZ  2ZZ  TsS)"  '""^ 
miles.    Since  practically  the  entire  bas  n    r^fT  '  P°  '''"^'* 

containing  areas  of  overlying  so  1  of  gl^  ia,  otS^n"''";  °™''°"' 
characteri.stics  apply  to  the  drainage  bat  "  a  Xle  The  ^"'"' 
•s  rough  and  hilly,  with  laree  area^nf  r^i!     ?  ^.       ^'^  ^'"""^'^ 

applies  in  the  inain  thrSout  the  i?  "*''"'•  T*"^ '^«er  feature 
to  a  characteristic  formS'  hi '^^^^^^^^^  ^"?  '-^1  "-'^ 

exceptional  value  in  the  interests  Tpower  d  it^^^^^^^  Th'1  "  °' 
proportion  of  the  river  bed  in  the  province  o^M  S' J^  ,  ^ 
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series  of  deep,  cup-like  basins,  formine  small   l»U..  lii,- 

little  or  no  current     The  river  a^^^  a         '  '*'**■''•'*  "panses,  with 

par,ic,„.„y  i„  ,t,  Whi.e„ou,h  and  Ta  „'«  ;  t^r  cTs  '  wS 

A..9rdE;trj^-r!ri?rsr:;^ 

Thence  to    lake  Winnipeg,  the  river    is  known  as    the    Winlbi 

of  the  English  river  enters  that  of  the  Winnioe^      ThU  !.l  ? 
.s  almost  of  as  large  dimensions  as  the  rive/imo^Lh^?  fl  "^ 

drains  an  area  nfTfnnn  •,  which  it  flows,  as  it 

of  th.  Wc^dTouti??^  'T"  ""'"■  ^^'^'  '^'  ^'""'P*^'  «*  the  lake 

tilt  77  fi  u '''''  W'""'P««  there  is  a  total  descent  of  347 

the  En  Jrhr  '"^''~''  ^'^  2^°  ^^^*  helow  the  confluence  with 

the  Engl^h  river;  as  this    unction  occurs  practically  at  the  hn.JlZ 

to^X"r  °r:ir  "'^  ''"'•^°''^'  ^''^  ^-'^'-'^  flow 'of   he    .^rivers' 
together  with  the  greater  descent  as  noted  above  is  available  for  nZ?' 

Eun-"  ^f '''''■    °'  ^'^'^  ''^^^'  ^  consideUle  portt     rarrerdy 
being  utilized  by  existing  developments.  ^ 

Estimates  of  the  daily  flow  of  the  Winnipeg  river  have  been  mn, 
P|  ed   by   the   Manitoba    Hydrometric    Surv'e^  ^    d   o„  ^"char« 
measurements  secured  by  them,  together  wi4   results  of  measure- 


■^^■'-^'-''    ■'^- 


^'■: 


■-f; 


U'NNn...,:   R,v,.K-  TiKsT  S,  v,  n  Sim  ,  )»s  y , 


I.I. 


ti;! 


Wl-SN.I'I  i;     Ui\  IK  -Sl.rMV,,    S!   •,  I   N     >i,. 


'  i.i;s  1  \i,i. 


'k-  ■  ,-.  I  '■;  .*■ 


"-.  ■  ii':      :  -' 


fS'!^Bm^^.7.'^  -'.^r^'-'' K.'-4«^^/''i?<^ii^;.# 


7  ■  I  ''•..,■>=.■,.  <•■  J-i 


WINNIPEG   RIVER  „ 

^Hod  of  S  year/  ;"   th       "**'.  ''"'"^"   "'"'^    -"    » 
tX.«nH  r  .1  ^  ""^  ""'  P*"°*^'  »  maximum  flow  of  53  400 


8tora(«  on  Uw 
Upper  Wattrt 


The  question  of  storage  on  the  upper  water,  of 

na^r'T'^'^u"'"  ''•  **  P^"*'"'  »°'"«*hat  involve.1. 
an  int..m»»-       Z""'""^*'  «^  '''«=  regulation  of  the  lake  of  the  Woods  is 

srror"!^:^;?!'!?-!  ^^^-^v^^  mtematio^iroi:: 

square  miles  and  a  sur  ace    rea  of  T^"'  '"'"T  ''"^  ""'  ^'"^ 

-ni;n:e:^r^t;:^3~ 

pany  a.  For,  pJan/e,  '"'°  '"''  ^''"""°"  P"""  Co"- 

»ow"j/;s.rrcr.?;.srr;t  °"  ■""  ^-^"'^  '^"'  *• 

on  the  Lake  of  fh.  ur    ^*^^'*  **'•  *"'^'  '"  conjunction  with  storatre 

flow  of  the  vVi  nipee^'t  T'  •'  r"^  ""P'^'^  ''^'^'^'^^  °^  ^^ 
Durin/fh.  n    5  '"  ^^^""°ba  can  be  attained. 

has  been  recorded  whle  the  r"™"'"  f"  °^  ^''^"^  second-feet 
53.400  second-feet  a  rate  of  onT"""'"  'T  '"  *''  ^*'"*^  P"'°d  '^ 
of  the  extreme  ybw  fluc-fL?  ^°"'  '°  ^°"''  *^'^^  *«  illustrative 
Yet,  by  an  ademi^  r  ^"^'^''T  ""^"  Practically  natural  conditions. 

that  the  :-ntur    ow  w7.  t  ZT  h'?  '""^  *"  ^°  ^'^'^^^^ 
feet  to  over  20,000.  ^'■°'"  *^"*  ^^.000  second- 


♦Gauge  heights  referred  to-h;^;r^;^^^-^[^^r^;f^~^^ 


Above  Pt.  du  Bois  falls 

Below    diversion     dam 
and  Pinawa  channel. 
Barrier  chute 
Otter  falls. 


:i-J?:i 


u 


^•omm,ss,o.vo..co.s.s,.:rv.xt,ov 

DISCHARGE  OF  WlWIPpr   a.t.... 
^^      _        (DrX'  m  •  S'il'^-   '^  ^*^^'-:«  FALL.  MAN. 


Month 


_  DiKharte  in  iwond /«« 


Miximum 

Februar>  28.170 

March    ..  i  29,100     i 

April    19,180 

M«y    '  16.700 

June  :  20.420    | 

July    (  33.440 

Aiiguif     ...  J4,060 

September  '<  34,060 

October  |  39.020 

November        43.980 

December  42.740 

Y..r..:. !-:!H^ 

l«»    f  ''"^ 

January    .    . 

Februi'ry    ....'.'.'.■.■ '     ^.260 


26,000 

1&560 

15.500 

14,400 

14.400 

21,660 

J0.J40 

30,J40 

34.680 

39.020 

42,120 

36.540 


26.960 

22,880 

17.J20 

14.590 

16.290 

28,0J0 

32.020 

31,J40 

37,140 

42,520 

42.680 

39,500 


I 


40.880 
33.440 
29.100 
37,780 
43.980 
43.980 


March 
April 
May   . 
June   . 
July    . 

Auftust    .  

September    j     41,500 

October  39,020 

November        .K680 

December  •  •  •  •       30,340 

Year    ..    -J^ 

1909       -J^:^ 

January 

February 28,480 

March    ,   .  '     26.620 

April    ...  i     22.280 

May I     17.320 

June    24,140 

July    24,760 

August    ...         I     25,070 

September      25,070 

October   . .       23,520 

November  21,660 

December         21,040 

25,070 

Year    

28,480 

1910  

January     . 

February    .     I     27.240 

March    .         ,     24.760 

April    . .       24.140 

May    ...  i     50.240 

June   . .  '     53.440 

'     52.160 


35,300 

32,820 

28.480 

27.240 

29.100 

38,400 

41.500 

37,780 

33,440 

30,340 

25,380 

21,660 


22.280 

22.280 

16,700 

16.100 

16.100 

24,140 

23,830 

23,520 

21.660 

19,490 

19,490 

21,040 


36.880 

36,650 

31.380 

28.500 

32.600 

41.640 

42,980 

39.560 

35.900 

33,040 

28.400 

23,340 


24,770 

24,180 

ia820 

16,700 
20,300 
24,560 
24.650     1 
24,530     ! 
22,290     I 
20,330 
20,470     ' 
22.530 


5J6 
455 

344 
.290 

324 
.558 
.637 
.623 
.738 
.846 
.848 
.785 


733 
.728 
.624 
.566 
.648 


.492 
.481 
374 
.332 
■404 
.488 
.490 
488 
.443 
.404 
.407 
■448 


24.140 
24,140 
22.900 
25,380 
50,880 
43,360 


25,260 
24.280 
23.m 
39,900 
52.820 
48,690 


.502 
.483 
.474 
.793 
.050 
.968 


WINNrPF.r.    RIVER 
DISCHARGE  OF  WINNIPEG  RIVER.  AT  OTTER  FALL.  MAN 
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Month 


.  .  mo~co„ 
July  

August 


?*!5!'*'«?  *"  Meond-fwt 

Mtximum  ^  Minimum  !     Mean 


,.                       «.050  I     27,550 

September  ".'.'.'.             '  ^^  !     21.970 

October   21,660  ias«, 

November    ....     '^50  j     15.500 

December    ...., \\-^  «3.4SO 

^  •"                            i  53.440  12,400 


36.950 
24,700 
19,630 
17,000 
14,^80 
12.920 


28,360 


Ptr  (quart 
ffliit 


.734 
491 
.390 
338 
284 
257 


564 


.nd  hI^H  'h"tfcLT;eVerfrrtnrar?''\V*"  ''?"  ''"  '""''^  23.  1907. 
the  ytar  period  it  for  343  davt         -""""y'  ^^.  "PPl.tt  only  for  9  dayV  Ind 


DISCHARGE  OF  WINNIPEG  RIVER,  AT  SLAVE  FALL,  MAN. 


Month 


Discharge  in  teeond  feet 


Maximum 


1911  '     ~  , 

January  i  ,,..„ 

February    I  |7.140 

March    ...            ;  '^-550 

April             ,  '3.350 

May    .       '2.950 

June   ..:; I  '6.860 

July    ....       ,  '9.660 

August    . .   I  25,260 

September    . ' ! ! l  f6.940 

October   ...         '  2S,ffi0 

November '  27.30 

December      ...       I  25.260 

Af.SUO 

Vear    


Minimum  I     Mean 


1912 
January 
February 
March    . . 
April    . . . 
May 


27,     J 


22,460 
18,540 
15,550 
16.200 

June   I     27,500 

Ju"y    I     30,580 

AuU;;::;;:;:;:;::::;; i  g-^ 

November'::;:;; !  ^'SS 

^-""'" ::;:::::::::;:;_S 

'^"'"   :     34.780 


13,350 

12,600 

11,700 

11,700 

12,780 

16.860 

19,660 

25.260 

24,140 

24.420 

20.780 

17.980 

11,700 


17.980 

15.800 

12,300 

12,700 

16.500 

26,380 

25,820 

27,500 

27,500 

30,300 

31,700 

28,060 

1l2J00~ 


14,820 

13,280 

12,540 

12,390 

14,770 

18.340 

22.900 

26.130 

24,810 

25,960 

22,950 

19.330 

19,060 


Per  square 
mile 


20,080 

16,840 

13.820 

13,570 

22,800 

28,100 

26,380 

27.710 

29,410 

33.070 

32,610 

29.400 

24,510 


298 

.267 
.252 
.249 
.297 
.369 
.461 
.526 
.499 
.522 
.462 
.389 

.384 


404 
.339 
.278 
.273 
.459 
.566 
.531 
.558 
.592 
.666 
.656 
.592 

."*93~ 


m 


'i^f-JUi*. 
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DISCHARGE  OF  WINNIPEG  RIVER.  AT  SLAVE  FALL,  MAN.- 

Continued. 


Month 


1913 
January    . . 
Febriiarv 
March  '.. 

April    

May     . . . . 
June    — 

July    

August 

September 

October 

November 

December 


Discharge  in  second-feet 


^'eai 

I9I4 
January  . 
February 
March  . . 
April  . . . 
May     .  . . 


Maximum 


2A.170 

28.170 

21,690 

20.010 

32,490 

33,570 

32,760 

28.710 

26,820 

22,500 

16,290 

16,290 


Minimum 


Ji'ne     .... 

July    

August 

September 

October 

November 

December 


Year   . 

1915 

January  .  . 
February  . 
March    . , . 

April 

May    

June   

July    

August  . . 
September 
October  . . 
November 
December   . 


Year 


33.570 


14,670 
14.440 
14.670 
15,750 
23.310 
34.650 
35.4^ 
33,300 
29.790 
26,550 
22,700 
21,150 

35.460 


18.952 

18.952 

16.807 

23.406 

32.248 

33,958 

37.348 

37.198 

27.561 

22.597 

21,867 

22.398 


27.630 

22.230 

16,290 

16,290 

Zl.b'A) 

31.950 

26.010 

26,550 

23,040 

14.940 

14,670 

13,050 

13.050 


12,510 
11.700 
11.970 
13,590 
14,670 
24,930 
33,300 
29,790 
24.660 
22.500 
20.610 
18.450 


Mean 


27,996 

26,145 

19,095 

17.847 

28.370 

32.733 

29,503 

27,695 

25.263 

18.276 

15.662 

14,722 


Per  square 
mile 


23.609 

13.703 
13.233 
13.845 
14.589 
18.745 
31.480 
34,735 
31.550 
26.170 
24.805 
21.230 
19,840 


.563 
.526 
.384 
.3.';9 
,571 
.658 
.594 
.557 
.508 
..k>8 
.315 
.296 


37,348 


11,700 

16,903 
16,109 
14,791 
14,543 
23,778 
30,823 
33,260 
28,388 
22.498 
19.860 
20.154 
21,369 


21,995 


18,209 
17,369 
15.816 
17.939 
28.051 
32.554 
36.114 
34.950 
23,876 
20,779 
21.238 
21.976 


14,543 


24.072 


.475 

.276 
.267 
.279 
.294 
.377 
.634 
.698 
.635 
.526 
.499 
.428 
.399 

.443 

.366 
.349 
.318 
.361 
.564 
,655 
.72^ 
.703 
.480 
.420 
.427 
.442 

.484 


=.  , '^'°"'-T'l«se  discharges  were  obtaine.l  bv  using  the  gauge  heichfs  ri-rorH J 
at  the  municipal  power  plant.  Point  du  Bois  toJe  Lr  ^Tfn,  ,h-  f.^orded 
measurements  taken  by  the'  Manitoba  Hydromi^ricX'vVy  ^l' Slave'  falT'""' 


IM 


"'"""•"■    '^'^"'      M.n.M^v^    ,„     |.,„sn     ,„     ,;.„.   ,,.,,, 


WINMI'M.     UlMN        WlNNin,.     M,    VUIIMI.     llSLU,. 


''Ill    IK  11       I'l.  \  \  I       VI      I'l  II  \ 


l^ll     I'l     Mill- 


i!i 


.iJ  ^_:^-'Vl/ 


««M 


i 

I! 


..-.•k.::*! , 


^--..«V.A'. 


•: .  ji' 


WINNIPEG   RIVER 
:mONTHLY  DISCHARGE  OF  WINNIPEG  RIVER  AT  WHITEDOG 
(Drainage  area.  27,500  square  miles) 
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Month 


1913 
September 
October    . . 
November 
December 

1914 
January    . . 
February   . 
March    . . . 

April   

May    

June    

July    

August  . . . 
September  . 
October  . . . 
November  . 
December  . . 

Year  .. 

191S 
January    . . . 
February   . . 

March 

April  

May 

June    

July    

August  

September  . 
October    ... 
November  . , 
December    . . 


Discharge  in  second-feet 


Maximum    Minimum 


lO.SOO 
7,800 
7,800 

7,900 
7,300 
10,500 
10,500 
15,600 
21,400 
22,200 
21,400 
15,700 
14,200 
10,300 


7,300 
7,150 
7,300 

7,300 

6,700 

7,300 

9,600 

10,200 

15,900 

20,800 

16,400 

13,300 

10,100 

9,600 


Mean 


22.200 


20,583 
24,973 
24,973 
17,454 
11,853 
10,336 
10.010 


6,700 


♦12,600 
8,250 
7,550 
7,600 

7,600 

6,950 

9,400 

10,000 

11,800 

19,600 

21,600 

19,600 

13,800 

12,200 

9,800 

*9,700 


Per  square 
mile 


12,700 


19,517 
20,864 
18,342 
11.966 
9,749 
9,847 
9,717 


♦9.830 

♦10,020 

♦10,080 

♦10,450 

♦15,700 

20,029 

24,002 

22,648 

12,832 

10,304 

10,049 

9.880 


.458 
.300 
.274 
.276 

.276 
.253 
.342 
.363 
.429 
.713 
.786 
.713 
.502 
.444 
.356 
.353 


5.530 


.321 
.364 
.367 
.380 
.571 
.728 
.873 
.824 
.467 
.375 
.365 
.359 


run-off.  etc.,  for  the 


♦  Estimated. 

M    'I^'^tI^K^^^^  8:ives  the  total  combined  discharges 
North  and  South  channels  at  Whitedog  falls. 

Power  Sites  Developed 
Point  du  Bois  fall  is  utilized  by  the  city  of  Winnipeg  to  generate 
power  for  its  municipal  electric  plant.    The  natural  fall  was  from  33 
feet  to  28  feet,  depending  upon  the  stage  of  the  river,  and  the  dams 
as  now  constructed,  increased  the  fall  to  48  feet  and  44  feet  at  low 
and  high  water  stages,  respectively,  while  the  normal  head  is  45  feet 
There  was^  originally,  a  stretch  of  slack  water,  eight  miles  long  and 
about  3,600  acres  in  area  above  Thirty-foot  and  below  Lamprey  falls 
It  has  been  increased  by  the  development  works  to  6,500  acres,  and  is 
of  considerable  advantage  in  the  operation  of  the  plant 
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Extensions 
Provided  for 


structed  vmon  ah.-/  ^^e  power-house  is  con- 

accommodation  of  an  equLment  o7l  '""..  ^'^'  '"'''""^'  '^^  ^^e 
:s  252  feet  lon^.  ,50  feet  ^S  nd  lOoTe  ^T''  °'  '"'"^  ''P' 
increased  to  476  feet.    The  pen  er  ho"  '  "'  ''"^"'  ''  '°  ''^ 

house  units  of  3.000  k.w.  norCrai^n;  .""^  ""r"'^'  ^^"'^'-'  '« 
'n  the  design  of  water-wheels,  it  TslJl  "  *■''""  °^  ""P^°vements 
date  wheels  of  greater  capaci  y  in  the  u  P°'''^'*=  *°  ^^<^°'"n'o- 

•nstallation  consists  of  five  ^ni ts  "f  3  750?'  "'?'  ^'^-     ^'^^  P'---^ 
k.w.  capacity,  making  a  total  of  UnS  ,        ^1^  """"^  ""'^s  of  5,100 
planned  which  will  a'ccommodat      thfa^r;.    ^^'^  ^^^--^  are 
each.  Tl.e  power  is  generated  at  6  ^v'r;''''r''  ""'^'  "^  ^'^^O  k.w. 
"P  to  66,000  volts,  with  taps  on  th;T.n       •  "^  ''"''''  ^"''  transformed 
I'ne  pressure  at  the  gener^tinr  *'^'^.*'^^"^/o'-"iers  permitting  a  range  of 
The  transmission  hn^"     t    ,t  ZZ''  '""  '^'^  ^°  '^,000  S,ts 
-'"-     It  is  77  miles  in  length  and  trav^""''  "ght-of-way  100  feet 
eastern  section  is  typically  laurentirn     rock  '  "?'  •^°""*^>'-     ^he 
areas  of  arable  soil ;  the  western  sec"  '"""        """^  "^^  '"''  '"'"^^^'^ 
large  areas    of  which  are   d^se  y   r-^^  ^.      ?  ""^  ^^'""""^  ^°""try. 
vv.de  has    been  built    and  Trl    -T  u'^'     '^    P^*'-^'  ^ad  12  fee 

corduroyed  where  theUtoJisex":!':^^^^^  °^    '^  »>-    ^^^^ 

double-circuit  steel  towers  f rom  ^T'/ "" t*";    ^''^  ""^ 'consists  of 
two  three-conductor  circuits  of  278^         ^,^  ''''  ^'^'''  ^"PP-^^ing 
ductors  and  each  circuit  has  a  ca^.^o  'ntoT'"'  ^'""'"""^  "" 
conditions.     This  capacity  has  now  1  "^  °  ^■'^-  ""^^^  o'-dinary 

synchronous  motors'at  t'he  receivL'T„  ""/^-^•»'  '"^^^"-"^  »- 
reactance  losses.  A  second  TnTZtht  u"  '"'  '°  °^^'-^°"'e 
ultimately  raising  the  voltage  on  t^e  /•  J  '^'  °^  ^^^'^'  ^nd 
tension,  are  projects  under  cf^silatn      "'"^  ^^^^^         this    higher 

n-ver  froral^rrLr^LTd  ^"  ^;""'-^'  ^'^-d  on  the 
capacity  of  the  generating^^n  Thf  e"  '"  ""'^^  '''  -^'- 
station  consists  of  line  profective  and  cnn.rT''''"'"'  °^  ''"'^  «'-'"'"al 
formers  of  2.700  k.w.  capaci  ysLptinl.T  'T"*"'  ^"^  ^''^  ^^^^s- 
volts,  at  which  voltage  the  ele  t;ic7eneL  I  '^'  ^°^"  '°  ^^'000 
ent  sub-stations  throughout  the  d l  f  ''  "''""'"'"'  ^°  ^l^^  ^'^er- 
terminal   station,   to   b^e   buil     shoSy    ^n  "''"^'°"  *°    *^^   P-^-ent 


Winnipeg  Elec 
trie  Railway 

Co.  Plant  „:."■"-.  '"   ^'^"structed   on    the   Pinatvn    C     \'  '';""'" 

Winnipeg  river    Th^  h»    1        ^'"^^va  branch  of  the 

-'■'  '^'"'<-n  raises  liie 
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water  by  about  six  feet  at  the  head  of  the  channe      Ihe  head  ut.hzed 
is  39  feet  and  the  generating  equipment  consists  of  four  units  ot  3,UW 
k  w  and  five  units  of  1.500  k.w.  each,  giving  a  total  capacity  of  19^UU 
k  w  •  but  a  greater  load  than  this  has  been  carrier!  on  the  plant.     1  he 
cur;;nt  is  generated  at  2.200  volts.  60  cycles.  3-phase.  and  the  voltage 
raised  to  60,000  volts  by  transformers,  of  which  there  are  six  of  1.8UU 
k  vv  and  nine  of  800  k.w.  capacity.    The  transmission  line  is  60  miles 
in  length  and    consists  of   one  line  of    steel  towers    supporting  two 
three-conductor  lines  which  terminate  at  Winnipeg,  where  the  voltage 
is  stepped  down  in  a  sub-station  containing  transformers  of  the  same 
capacity  as  those  at  tlie  generating  station.     In  connection  with  this 
system,  there  are  two  auxiliary  steam  plants  in  Winnipeg;  one  is  a 
steam  turbine  plant  of  9.000  k.w.  capacity,   generating  J200   volts 
alternating  current,  while  the  other  has  a  capacity  of  2.800  k.^v.  tor 
2  200-voh  alternating  and  1,800  k.w.  for  550-volt  direct  current.  These 
auxiliary  plants  are  used  to  avoid  interruptions  in  the  service  during 
electrical  storms  and  to  supplement  the  hydraulic  plant  during  short 
intervals  at  peak  loads  during  the  win'  :r. 

Government  Power  Proposals 
The  cost  estimates  for  the  government  power  pro- 
posals on  the  Winnipeg  river  refer  m  all  cases  to  the 
capital  cost  of  installation,  and  are  based  on  both  an 
initial  and    final   development.    The    initial    develop- 
ment is   designed  to  utilize  at  each   site  the   present   minimum  flow 
of  the  river,  i.e.,  12.000  second-feet,  or  such  portion  of    it   as   may 
be  available  at  the  particular  site  in  question.    The  final  development 
is  designed  to  utilize,  at  each  site,  a  regulated  flow  of  20,000  second- 
feet,  or  such  portion  of  it  as  may  be  available  at  the  site.    After  the 
diversion  of  sufficient  water  in  the  Pinawa  channel  to  properly  operate 
the  plant  of  the  Winnipeg  Electric  Railway  Company  under  normal 
pe.tk-load  conditions,  there  would  remain  for  use  at  Seven  Sisters,  in 
the  main  river,  about  4.000  and  12.000  second-feet  under  unregulated 
and  regulated  conditions  of  the  river,  respectively.    It  is  important  to 
note  that,  it  is  on  this  basis  the  available  power  at  the  Seven  Sisters 

site  is  discussed. 

To  compare  the  power  sites  on  a  rational  and  equitable 
basis,  all  the  layouts  and  designs  have  been  standardized  in  so  far 
as  possible,  giving  full  consideration  to  the  varying  heads  and  to 
the  local  physical  conditions  at  each  individual  site.  No  allowance 
has  been  made  in  the  estimate  for  transmission,  the  costs  being  in  all 
cases  the  capital  cost  for  power  on  the  low  tension  switchboard  in  the 
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conservative  basis.  TransZsL  ?  °"  ""'  "^^^  ^'"'^  ^^^-"^  a  very 
as  it  is  impossible  to  fcre  eT  heus"  to  "^TT'  '^""^  '''^  "''-S 
-tes  may  be  applied  when  devdoM  "  d  V  :  ''T  '''  '""^  ^^"°- 
the  sites  as  they  stand  is  desired  '  "'^'"  ^^"'Parison  of 

power  stations  have  been  developed  on  <  7^  ***  anticipated.  The 
-nstallations,  varied  for  the  different  h.H^  T"'''  '"'''''  ^"'"'''"e 
tions.  '^"**^'^«^"^  heads  and  to  meet  local  condi- 

A  continuous  profile  of  the  riv^r  r»f 
run  at  the  beginning  of  the  field  Llt^'"^  1°  """"  '"^  '^^^'-  ^as 
upon  which  the  whol  survey  was  Teve.  '  H  'Tu'  *''  ^-""^work 
navigation  have  been  recognised  and  LtC  ^"'^  '"*"^^  "^^^^^  ^^ 
s.on  has  been  n,ade  for  the^  commod J"  '^V'"^'^'^'  work,  provi- 
at  the  different  sites.  For  fu  i  Z.n  ""^l"'"''  ^^^^S^  facilities 
No.  3.  '^°'  ^""  ^^'3''s  see   Water  Resources  Paper 

Stai'e  Fall   '\ita     tu 

centrates  a  head  of'Jfi'^ferrmed  T'T^"*  ''  ^'^^  ^^"  -"" 
and  Eight-foot  falls.  The  dam  ™  ,^  u  ^°'"l>'"«tion  of  Slave 
curving  downstream,  through  Tn"  o  °T  '^'<^'''  °'  "^^  ^^"-  -"d. 
power  station  on  the  right  bank  o    1  ^°'  '^°""«^ts  with  the 

made  for  the  future  instfllation  nf      ,  ^  "''"■•     ^™^'«'°"  has  been 

The  head-water  and  tin  .  t  '°'''  °"  ^''^  '^^^  bank, 
are  928  and  9^:.:^^^;^^%  ^  ^  P-ent  proposed, 
estimate  is  based,  pr^ides  for  eight  "o^tn/T'  "^"  "'"'^'^  ^''^ 
provide  for  a  flow  of  12000  seronHf  .  ?'  *"''""^''  '"'^'^•^"t  to 
spare  machine  for  emergi^es  Qn  ["A'*  "^''■^'"'''^  ^''''  -'^'^  ^ 
basis,  26,600  h.p.  will  be  avaTlable  ^t",  .  ^^7  ""'  ^^^'^""'y^  ^^^our 
power  at  the  low  tension     wUcVb^r.^T^^ 

vides  thirteen   5,000-h.p.   turbines    "1;    ..  installation  pro- 

second-feet,  at  eight-tenSis  g"tew;h  """  ^  ^°^   °^  20.000 

On  a  75  per  cent  ^ff^c^n^l^CrX!"'" Z'SS^^ 
able,  at  a  cost  of  $77.40  per' hie  ^        ''  ^'^  ^■^-  *'"  be  avail- 

f/^^.r  Pinawasite~rU.T^Z"  "'  '''^  switchboard, 
nipeg  Electric  Railway  Co"^  p  InVon'^^^p'''"  '""^  ^^^^  '^'  ^in- 
a  hitherto  inconsidered  sou  ce  of  ^  *''^^'"r^  ^'^^""^1.  It  utilizes 
headrace  of  this  Company'  plant  tI'  I  ".''*  "^^  ^  **^^-^^  ^be 
will  normally  average  is  fe  t  wS"  thih  Y  '^  '^  ''^^^'^P'^^  bere 
t.ons  899-5  and  881 -5  resSi^e^  """^  ''"■"'*"^  ^*  ^'«v»- 

^our\r;J.^f^  ;^:t£r:j;"  P-^i-  12  3^  continous  twenty- 

/      ^oaevelop  this  power  an  instal- 
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tension  switchboard  on  a  basis  of  tlmrf     T  '~''"  °"  *''*  'o*^ 
t/^^^r  5«r«  Sisters  SiU     ^^j^f'^-^^^r-hour  power. 

ated  about  4  miles  above  thHo";er  'Ji'^r,"'"  ^'''"'  '''*  '»  »""■ 
ditions  in  the  river,  will  be  Ire  vatTo„  Si"''"' .""'"  "°""^' '=°"- 
water  elevation  of  the  plant  bdoJT,.fh'  /'  '^'  ^'''^''^  ^''''^• 
placed  at  an  elevation  of  m  Z7n.  I      ''"^:^^'"  ''^vel  has  been 

Since,  to  properly  opeSte'  fhTf    ,     'T^  ^"""^  °^  ^9  feet, 
nipeg  Electric  RTilwayComTanv  an  ^^^"^  cievelopment  of  the  Wi„- 
per  second  is  assumed'dorfhe  Pi     vvrch''  "r  °'  "'^^  ^"^''^  ^^^ 
to  develop  the  Seven  Sisters  TiefunTlthr'  V'  ":"  "°'  ""'  ^^^^'^''^ 
a  m.ni„,u.n  of  20,000  cubic  fee^per  second       '         '''"  ''^"^^^^  '" 

Assuming  the  use  of  12,000  second- fe^t  "ft, 
for  a  complete  installation  of  eigl^S  OM  h         "°''"'  ''^*'°"  P'°^'^« 
"n.t  for  emergencies.      The  e  dl,    ,       '^^  """''  P'°"''''"&  ^  ^P"e 
switchboard  at  75  per  ccnt'ef^ScTt  ^^S^  To   ^'^    '^^    *'="^'°" 
servce.     The  estimated  capital  cost  Lr  hn!         ''^^^'^'Power,  24-hour 
Lower  Se,rn  Sisters  Sie     ?h    ^,     ''^"^-Power  would  be  $92.00. 
ated  about  19  miles  above  thrllAnr''     '''"  ^'^'"^  ^"^  '^  ^'t"- 
development  of  the  lower  five  desents'^r'^c  '"'  ^°"*'='"P'ates  the 
•    tail-water  elevation  has  been  ass  med  at  «^'.      ""  '"'^"  '^"-   '^''^ 
'or  the    hydraulic  gradient  in    thrrtve    ttw"'  '  .''  '""^  ^"^^^^^ 
regulated  !ac  du  Bonnet.   The  head  Zl,  T""  """    '''^    ^"^  the 

the  river  banks  permitting  tf^srlte^nh"  ' '"'  ''  '''''''°"  ^'^' 
■n?  embankments.  A  head  o?  37  "f.  •  ,  t ''''"  ^''''°"'  "ecessitat- 
conditions.  °^  ^^  ^"'  ^•"  be  available  under  normal 

The  power  station   provides    fr.r  ,    ^ 
10.000-h.p.  turbine  imits    sufficfen    tn     . T^ '''  '"stallation  of  six 
feet  per  second.    On  a  2lhour  anS  7S  '  '°^  °'  ^^,000  cubic 

horse-power  will  be  available  at  an  1^ 'T  '^"'""'y  ^^'^^  ^^.900 
horse-power,  on  the  switchLrd  '"''''''  '°^'  "^  ^  P" 

McArthur  Site At  f^<.  i 

of  18  feet  awaits  deveopmem'VhV'^  *"°  '^^^"''"^  '^"^-  ^  ^-d 
channels  by  a  large  island  The  general  "^r  ''"'^^  '"^°  ^-° 
concrete  spillway,  along  the  crest  of  th j  VT"'  T'''''  °^  ^  «°"d 
channel,  and  a  long  spillway  and  emh  ^  °"  '^^  ''^^'  ^'^  "^^i" 
provision,  running  l.^onluy  across"  "3^;'  '";'"''""  ^'"'"-y 
the  power  station  spanning  the  left  n  "'f"^"''  '^°""«t''n?  with 
the  is^nd  fo.  the  fu';ure  Jns\tcSn  ofTltk  ^^°^''°"  ''^  ^''^  - 

highest  rttdXatrlre/'^f^rrr  iS^^^'  ^^  '?•  -  ^^-  ^^e 
proposed  at  809,  givmg  a  h«Id  of  18  f«t.  '     "^'^  ^^''-^^^^  - 
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The  initial    installation   provides    for   eleven   2  SnO-h .    .    u 
sufficient  tt)  provide  for  120QO  .•r-^^  .  /   .  ^.500-h.p.    turbines, 

>.pare  machine  for  e  rgen^  T^a  A  "'  '"^''"''""'''  *^'^'-  *"»>  * 
basis,  18.400  h.p  willTZ-Unr  /  ^'"  ""'  '*^'""^y'  ^^-'^"r 
horse-power  at 'he  wi^Ia  "'fh''  fi  'f""''  T^'  '''  *"°-^  P*' 
seventeen  2.500-h,..  unil^o^a tsi  .f  a  "^  oS)  '"'T/~^'^"  ^o^ 
75  per  cent  efficiency.  24-hour  ,. w  ^  •  /  ^^7^  h"n  ?,'  "'^"'  '"' 
horse-power  on  the  switchboa d  is  ^25  Thl  ^^"  5*  '°''  ^' 
much  more  favourable  aspect  whenT  l '  J  '"'  ""  ^  «^''^«"  « 
'!»  Honne.   (whose  32  ZZ:      .      I  ''  "'°'''f^'  ^^''"^''le  in  lac 

into  consideration  '      '  ""'"  ''^"^'  ''''  head-waters)   is  taken 

Bo.^  t::':in'::^:^;z:::;rS:;:^^^  rrrr  ^^  '^^  '^" 

"P  of  the  Grand  and  I  ittle  d u  ll^ln  ?  /  n      '  ^^"^  "^  ^^  '"»'  '"^^^ 
latter    will   be   removed    |^     L^  .  '"'^  Whitemud  fall.    The 

the  present  fall  ftZ       LT"^  °"'.  '^''   "'^'*-'^'"  -<^'-    ^v^'ich 

way  and  sKiicewariec.il:  ^^:Z'^  ba  T'T'"''  '''' 
nver  on  the  brink  of  the  I  i  »i!T  n  I    ^""^    ^"'^  ^'■°""'<^''  the 

power  station  which  paralleh'  T'l  '""•  '^"""^'^''"»>'  -'»"  ^^e 
Ice  sluices  and  emb  nkme m'co  ,t"tt  i'°"  ""*=.  ''^'"^  ^'^'^  n''^''^- 
land  on  the  rieht  bank     pVl  ^"■^'"  '*'''*'^"  ^ith  the  hi^h 

on  this  bank  ^'°"''°"  '^  '^^''^  ^^^^  ^"^"^»  'ocka.?e  facilities 

The  head-wat-r  elevation   has  been   fixed  af  sn«       -.i,    u 

Sis:,  s.,^ ,;  -r"  ^•,'';-""^  -l  ° '  ^^  ^™'-'  -■•  - 

J  he  initial  installation  is  fibred  on  seven  lOnnn  I,  .  .    u- 

at  a  capitalTsf  of  $77^  'ri  ''   '^''"^   horse-power 

-vitchboard.  An  intfmifSiate  ilTTr""'  ''  ''''  '«"  »"--" 
providing  capacity  ^r  S'  oj^  T^^-frhL^^"^  ,  ''  i""'^^' 
78.700  horse-power,  has  also  been  est^matLr'Th  !^  .'"^  T''"''"^ 
at  the  switchboard  for  this  intPrni.H   V  i  *^'*  °^  *^^  P^^er 

power.  TH.  «„.,  Lt;^rr-rs't„'z:'!Si;"'°'^'- 

for  the  .levelopment  of  20.000  «co„,l-tm  at  56 Tk  7°?^'' "■  """' 
fm  being  secured  by  the  remova"  of  th^ M,  ■,"""'""'" 
above  basis.  95.500  LtinttoT htsepltr    'm T      "",  .?"  "" 

«uC:r.,e™  t'oTi^xr™  siierT'r-"'  -"' "«"-' "» 

The  dam  runs  diaeona.ractss  1,    ?      'f  "V  '"""  "'  ^'  <"<■ 
io.n.  .reet,  to  tfe  .^er^i^ Xe'b  '^^s'^'  rtL-^-L":! 


Wi.VMii,.   Km  i<     Mi.iM,  Mc  \i<,iii  i<   iM.i 


WlNMl'ic.   RiviiR      I'im;  1\].i. 


T^'^ 


'^fefe^^.i 


*^^^'^l^ 


^ 


m: 


'^IM^^^^^IM 
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tlT\  J''',P°"'"  •''^^♦•°"  's  connected  with  the  high  ground  on  the 
llcilftteton^thls'Sr"  ^"^''^"^'"^"*-  '-'-'^^  '^  "'^'^  ^-  '"C 
The  head-water  and  tail-water  elevations  have  been  placed  at  750 
and  7  3  respectively.  As  the  tail-water  is  practically  lake  Winleg 
level  ,twn  3,gh„y  uom  year  to  year  with  the  level  of  theX 

Them.fal  .nstallat.on  is  placed  at  six  10.000  h.p.  turbine  units  using 
12.000  second-feet  at  37  feet  herxl.  On  the  foregoing  basis  this  w  U 
render  ava.Iable  37.900  h.p.  at  a  capital  cost  ofV.70  "i  the  "w 

Tfo^T'^"?-  '''^  '"^'  '"^^^"^^'-  -"-^■•sts'^ten  Vm  1  p 
63  im  h  n  t  ^^^^'"'''"^"i  °f  20.000  second-feet,  rendering  available 
63.100  h.p.  at  a  cost  of  $69.80  per  horse  power. 

St;MMARv  or  TUK  Power  Pos.si„.ut,es  or  t„k  VVixnteg  River 
The  developed  and  undeveloped  j^wers  cf  the   Winnipeg  river 

S  ^1^     undeveloped  power  is  consi.Iered  on  a  75  per  cent 

r^T'of  tS""    ""  "^'  '"  "■'"^'  ^"-^^  "^^  horse-power  ig; 
-  je^ms  of  th.s  power,  estimated  to  the  switchboard  in  the  pcnver- 

Fut„reEconon.c  the  Zwers"SlhV'' ■'"*""'    "°"'^"''*^    ^■^•^    ^' 
V«lueofWinni-    '"^  P"^"'"  "^  "^e   Winnipeg  .iver.   the   followinsr   is 

Der  River  PnB».r.  Quoted  frntn  a  r»r.».-» i„._.l     i,,  „  fe    '-^ 


Value  of  Winni-        '  r-  — -^  -.   u.c    vvinnipeg  .iver.   the   following   is 
:  Riw  Power.  Quoted  from  a  report  made  to  the  Water  Power  Branch 
Uept.  of  Interior  in  .<?..r.i«mk«._  mn  l    .,     ,  „  —      ' 


Pe« 


Vt^^t  ,.(1  .  -■-r---^...»..v..wu,c  vvaier  rower  IJranch, 

^ept.of  Interior,  m  September,  1911  bv  Mr  T  R  Fr^^ 

man.  one  of  the  consulting  engineers  retained  bv  the  deparlmenf  for" 

adv.ce  m  connection  with  water-power  matters.    Mr.  Freemlnlvs  - 

on  th'e'wSip'g  r'^'rTav'h-lv-'''"'^  vv.ter-power  opportunities 

^far  b^on{^ss!Mr:;^^i^ -^  ^P--' 

tS7V  fn^^ro^iSraert^^-'lSr^^^^^^^ 

tunities.         ^  ^  '^  ""^  ^''^  '"ipairmem  of  remaining  oppor- 
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■ 

I 


P^'^^o::^'\S:'^:.!^£;i:fo    indeed.  .  .a^  be  sai. 

Nmpra  Falls  has  been  invented  sfn^^^^^  -^''"^t^d   at 

electric  power  stations  was  buHt  at  that  n  •  f'*r°^-  ^^^  '"^^  Mro- 
the  era  of  important  electro-cheSiSfiSven  •  ^*  '■'  '^'^  *°  ^/^^at 

nn^K  •  ^"?-  ^"'^  '''"^  ™a"y  able  iSLtnr,  n  °"    "   ^"^   '"^^^   «»«" 

on  these  lines  in  many  parts  of!?e^^*°!./ 

covenes  and  commercial  developments^nh   ^'"^.^  additional  dis! 

otrre^SLnfte?^-^^"-"^^^^^^^ 

^^i'wi^^^^^^^^^^^^^^  city  of  Win- 

corporation  and  for  any  conceiv^hL        '^"«ds  for  public  service 
to  locate  in  or  near  th^^^Trii'h^TJ'''''^''^  p'^POses Tkely 
from  the  railway  company's  plant  aSl-  '^°'^  °^  ^^^^^  ^  come, 
stood  to  be  delivering  about  22  oS)h^  '"  "'*  ^^  *°-day  ""der- 
new  municipal  hydro-elecS"  j^iTpfc^T;  ^^  J^°^  ^he 
(1911)  nearingcompletion,  withafirstinct  1    *•   '"^'l"  ^"'s,  now 
power  and  with  works  planned  to  be  exS  !.*'°"  °^  26.000  horse- 
t'nies  that  capacity.    Thus  these  L.  .??''^'^„^°  '"°''«  than  three 
^vering  to  Winnipeg  more  than  TS)&"'t  '""  ^'  ^"P^^'«  °f  d'! 
electrical  energy,  a  quantity  which  caThetl'';^"''"  °^  24-hour 
statement  that  this  is  far  greater  th.n  ^u   ^'^  appreciated  by  a 
I.oweIl.  Lawrence,  Manches^eflnd  Hn^    ^  '?i^'  water-power  at 
^  W  P...,W.  F,-,/^  f,.  Us       Tu^  "o'yoke,  Mass.,  combined, 
the  vast  water-powers  uponTheW^"\."^^  '^■''  ^  ^^"  ^°'-^^"  ^r 
untouched  is  as  the  basis  for  foundbi-Tr^  "^  "^^  remaining 
c'ties  based  upon  electro-cheSl  fnHi.  "^  "^  ^°"'"  "*^^^ '"^ustrial 
power  was  the  basis  for  creaS  '  IJT'I'  T^  "^^''^  ^'  ''^'"' 
Lawrence,  Manchester,  Holvoke    R-"      ^^',J''*  '^"'"  °^  Lowell 
years,  it  has  brought  together  h^',.?"?"''/^"''  ^d,  as  in  recen 
Falls^  ShawiniganVaK:.d"at';h"e  Sa^l?'  "^"  '^'^  ^*  N^^- 

for  thrertiatfcrar^frJ^s^n'/'^^i^^  T""^-^"-  -^  ^e, 
creation.   It  has  already  been  demons  JL\'J'J\°^  ferment'^and 
■ng.  steel    for  the  manufacture  of  7^*^"^  ^^^t  ^^  ^''=^t"'=  ^melt- 
quahty  and  value  difficult  to  obtain  ^hL   •^"  ^^'"adc   having  a 
form  of  artificial  saltpetre  i^h^inJ  «    5"'^J'*'-     fertilizer   in   the 
quantities  under  GerS  proc    si'''wHfe^cT."^^'-^'^"y  '"  >"^« 
aluminum  and  numerous  other  useful  nrn5  ?'^"^*''  ^^bonindum. 
electro-chemical   means   in  greS^t  oui"*^?      .'\v^ '''^'"^ '"^de  bv 
where,  and  sooner  or  later  the  LrwiK.^'   ^.!'^^'^   ^"'l   else- 
not  be  scorned  by  the  farmers  ofthe  r'.T  \'?^" /^«i'i«r  will 
>s  promise  of  new  metallurgical  nrL.'^r^"  Northwest.    There 
tncity  is  a  necessity  and  Thf S Ifn  '""  ^°''  '^^'^^  -^heap  elec- 
products  is    such  tJaJthey    ^ould '"an'S""'  °'  T"^'  ^'^^o^e 

freightmg  to  their  markets,  and  such  tha?l  no '°"''^"^.^'^  *^"^t  of 
developed  in  so  vast  quantity  at  one  nn^^nf  '^S'^''''  '^^P^''''^  °f  being 
horse-power  as  appears  pSt&We  aMlrefoVi'^  '-^^^  ^  '^"^^  P^^ 
Winnipeg  river,  will  surely  be  verj  attractive         '  '"''  "''^"^  ^f^^ 
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which  cannot  be  transmkt-Ttn     ^^^'^^^^^  ^^"'•rent  at  low  voltage, 
the  facility  of  Kernatbfcurrent^'^n^^  ^"^'^^'"^  "•^'= 

attract  thLe  procTsses"^ri?  Jecess^vX  \  '"  °'^''  '« 

=it:i^S^.;^e7c!rtK'-£^^^^^^^ 

such  transmission  '  P"«ntage  of  power  necessarily  lost  in 

hom^I'canTe  esta"b7shed1ft£'  'T''  '"'''''■  u^^"^  hundreds  of 
of  Wimipcg  iMvU  add  to  wfn^  '^"  '""' "  *  '^""^'"^^  '"i'" 
little  less  than  is  tua4dwSn-f^.^P;°'P'"*y  *"  ^  ^«&'-"  ^ut 
prosperity  of  "he  province  ^5^.  n^  ^"'^"''  ^'?^  ^'"  =^^  *«  ^^e 

for  e%,i.n,enttrd"ersit^hati"drtrrts '!!."•*'''  ''  '""^^ 
and  by  the  monev  that  it  Jjii  r.V.7-  .      •     *?  '^^  business  interests. 

many^of  the  re«nt  i'wlr  d  velopn  ^.t^Sld^^  ''>  P'^'"  ^''^^ 
America,  from  which  the^Swer  irtran^mffln' I  """'T  ^'^'^  °^ 
displace  steam  power  in  ^n,?L     "^*"/'"'««^  'ong  distances,  to 

much  largerlKo  m'^Jfout  of  wS\h""?  '"  P""'"^  ^ 
Such  a  development  is  of  ?ess  benefit\nTJ  .  '*   u^'  ^*  ^°'''- 

water-power  developmeS  s  whrch  were  utd  r"  P  •*^'"  *^^  "^'^ 
cities  already  named  in  buiTdini^  E.T  ^""^  '."  ^'■*''^^'"&  t^e 
setting  thouLnds  o^'ren'rrS^g'at  SVp^^^^^^^^  ^^  - 
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Whitemouth  River 


„  J^,^  ^*'"""°r''  "^"  "'^^^  '"  Whitemouth  lake,  in  the  south 

Jo.ns  the  Winn.peg  r.ver,  just  below  the  Upper  Seven  Sisters  rap.^ 

The  drainage  area  of  the  river  is  1,566  square  miles     Th»  t 
portion  of  this  area  is  narrow  and  mostly  cXatedwMeTL  Inn" 
port-on  expands  and  forms  part  of  the  /ulius  mu!k;g  """^ 

The  bed  of  the  river  .  .,sists  almost  entirely  of  boulder-clav   wifh 

6'Leo\m  feet     •    ^  ^'°'''  '^  "^^  ^"^"^''  "^-^'"^  ^o-"  a 


Timber  and 
VegeUdon 


of  t!"'  ^  '"''I""  °/  ''^"'  '^°  '"''^^  ^••°'"  the  mouth 
of  the  nver  there  <s  much  valuable  standing  timber 

puif-uscs,  so  tnat  only  occasional  c  umns  of  nnniar    ,.1,11 
encoiintprpH     Tk  -.     u  .  '-'"'"ps  oi  poplar,  ash  and  elm  are 

the  drainage  area  is  approximatdy  21  indies  '''  '°'"^'  '"^ 

A  reconnaissance  survey  of  the  river    frr.m  *u^  .i. 

Power  The  development  of  power  on  this  river  is  possible 

PowibilitiM  at  two  sites.  possioie 


•,  \: 


a'L 


.11 

■i! 


ni 
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efficiency  of  80  per  ct;^\'i^His^L"r  d  ^eTh' ^^^  ^"J 
the  two  sites  during  the  open  water  season  ''  ''  "'^  °' 


MONTHLY  DISCHARGE  OF  WHITEMOUTH  RIVER 
WHITEMOUTH,  MAN.  ' 

_(Drainage  area,  1.400  square  miles) 


AT 


1912 
May   (29-31) 

June    

July 


2,151 
1.829 


August   }'5i5 

September    j'|°f 

October     ffl^ 

November fi^ 

December    ....'.'.['.'.'. ^'^^^ 

1913  , 

January    

February    

March 

April    (8-30)    ..'.'.".■.■.' 

May    

June    

July  :; 

August     '  ■ 

September 

October    


3,148 
1,279 
818 
1,234 
914 
479 
138 


1914 

January    . 

February 

March    . . 

April    

May    .... 

June    

July   

August    .. 
September 

October    ,      ,  ,„ 

November    '  '^ 

December 


1,393 

2,491 

2,147 

259 

286 


392 
240 
473 
1,356 
993 


1,202 
607 
158 
186 
72 
133 


483 
244 
193 
22 
86 
130 


*  Estimated. 


2,000» 
961 

1,000 
757 

1,789 

1,675 
900* 
lOO* 

25* 

25* 

25* 

1,600* 

899 

436 

626 

423 

229 

100* 

20* 

20* 

20* 
300* 
903 
1,152 
733 

95 

150 

630 

250* 

60* 


1.43 
.69 
.71 
.54 
1.28 
1.20 
.64 
.07 

.02 

.02 

.02 

1.14 

.64 

.31 

.45 

.30 

.16 

.07 

.014 

.014 

.014 

.214 

.645 

.823 

.523 

.068 

.107 

.450 

.179 

.043 


"^•W 


Ml 


U-.NNM...  R,v..     <-><^suorlU,ss„,Vu.,.,S,.us„V,r., 


¥^-:N'- 


'f 


'^w^'-^-  .■-■*■. 


/  r. 


,:"**-a»;^..  -x 


■  »  "jr  ■-•li"  „ 
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1915 
January   . 
February 

March 

April  

May 

June    

July  

August  . . . 
September 
October    .. 
November 
December  . 


Month 


Diicharge  in  iecond-feet 


Maximum  j  Minimum  |      Mean 


.L^ 


'  Estimated. 


1.720 
1,000 
967 
240 
177 
350 


463 

308 

58 

26 

25 

193 


18* 
10* 
10* 
450* 
1.110 
697 
447 
83 
45 
267 
210* 
100* 


Per  square 
mile 


.013 

.007 

.007 

.321 

.793 

.498 

.319 

.059 

.032 

.191 

.150 

.071 


^M 


Hii 


"■^^^.^•-■^:^>,,uSj^';^^ 


CHAPTER   ri 


Red  and  Assiniboine  Rivers'"' 

.MF.TERING  STATIONS   ESTaBLISHKD   HY  THE   MANITOBA 
HVDROGKAPHIC  SURVEY        '•    "''^'^^^A 


Xanie  of  river 


Situation 


Emerson 
Dominion    City 
Baskerville 
St.   James 


Red    

Roseau    

Roseau    

Assiniboine     „, 

Assiniboine    ...,'.' .' .'  !  iTeadrngly' 

Assmibome    ;  Brandon 

Assiniboine     I  Millwood 

t?.""*^ Wawanesa 

Alintiedosa     Riverdalc 


When  established 


Remarks 


May,  1912 
Mav,  1912 
April,   1913 
I  May,  1912 
1  Spring    of 
I  July,    1912 
'Oct.,    1912 
Oct.,  1912 
Jan.,    1913 


1913 


.  Abandoned  in  1913 
Abandoned  in  1913 


Red  River 

The  Red  river  rises  in  the  state  of  Minnesota.    It  flows  first  in  a 
southerly  d.rection  for  a  distance  of  60  .iles.  then  west    o    mZel 

Uakota.  Thence  to  the  mternational  boundary  the  river  forms  the 
d.v.dmg  hne  between  these  two  states.  Continuing  its  course  Lul 
Manitoba  it  falls  into  lake  Winnipeg  at  its  southern  «tre"  ty  Fror^ 
Breckenndge  to  Winnipeg,  a  distance  of  250  miles,  the  general  Sc 

from  a  straight  hne  by  more  than  five  miles.  Below  Winnip^gT  flows 
m  a  north-easterly  direction.  wmnipeg  jt  nows 

^fhH  1^1    °^  'u*  r*™'"«^'y  ^'"ding    nature  of  the    river  can  be 
gthered   from  the   fact  that,  in  its  course   from   Breckenndge  ^ 
Wmmpeg.  though  the  geneial  course  does  not  vary  T  any  grelt 
extent  from  a   straight  line,  the  length  of  the    actual  river   channe 
•s  more  than  double  the  distance  by  direct  line.    This  character  st.c  I 
common  throughout  its  length.  cnaractenstic  is 

Urje  Are.  of  ,  ,J,^y  ^^''^'"^^'^  ^^f ''"  °^  ^^^  ^ver  includes  an  area  of 
Riw  Basin  116,347  square  miles,   of    which  42,547  are  in    Min 

23  300  in  Af  "r'Vr''  Dakota.  50.500  in  Saskatchewan,  and 
23  300  m  Manitoba.  The  drainage  basin  of  its  largest  tributarC  the 
Ass.n.bome.  Jorms  a  considerable  portion  of  this  afea.  ^' 

theX'ar't menfo/SetTeriorTfth'^threx^^^^  '\'  f''^'  ''^^'^  branch  of 
Qu'Appelle  river  Birdta?!  and  M^.  f  «"Pt',°"  °f  the  sections  dealing  with 
Minnedosa  rivers.  ^  ^^°°'^  "'^^  """^^  '""^  Po^ions  of  Souris  and 

[301 
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Scaler  pan  of  i«  ,l,ai„a^  a,T r  T'""*  '""■  """Sh  Ih. 

na«,y.  .?prox™'a",;r/„«';'';:t  'T  T"  °'  *^  "'"' 
valley,  the  river  has  cut  =,  ch  ■  ^°'^"  ^''«  ""^''e  of  the 

below  the    leve,  of    h    nil?'  ""•'':^  ''''""^''  ^^°'"  ^0  to  50  feet 
channel  are  cor^Udo^^P'";;,^^^^^  The  banks   of    this 

show  in  the  course  ortSeriv.^h^^T'  '^°"^''  "°  '"^^  °"'"«P« 
lain  by  a  stratumof  rock  L  »  H    i     ^^  "'"  '^'  '^^'^  ■'«  ""'J"- 

ThLghout  the  Rc^'r t:  ttTn^Tnifh"  '2  ^°  "^  ^'=^^- 
standing  timber  except  in  Z  Tv  r         ^^^^"•^oba.  there  is  very  little 

course  of  the  rivir  2^  L'  ,  .f  /'f  "'^  P^"'°"-     ^long  the 

not  of  sufficient  extertr:;atrril,"'j-^'  "^'^"■■'  ^''-^'^ 

The  district  is  mostly  pra  rfe     '  H    k     '  "^  operations, 

of  first  immigration  into  LnTtobI'  r\  "F  "'"'*"^  "^^"^  '^'  "ne 
portions  of  the  prov  n  e  Th  ,ar.er"n  ^'^  '  °"'  °*  ^'''^  °'^«»  «^«'<=^ 
-  is  -tivated^ontinuouI.r^;oTrry%:L^^^^^^^^^^^ 

during  the  opener  ;orj:xv;^::r^^^ '  --  -^  --^; 

coming  of  the  railways,  however  rv'.    « '"^''  '-    ^'""  *^* 

the  faster  mode  of  transp^rtal.on   h.     *'*?' ""^'"'^  *«  compete  with 

There  has  been  cons£  r;e4^^^^^^^  ^-"^'«d- 

reaches  since  the  construction  bvThr^^  "•''"  ''^^^^  '"  *'^«=  '°^ver 
St.  Andrews  dam  and  '^k  near  thl  ^^'"f"  Government  of  the 
which  raises  the  M  ,Tmnlet\  1^  °^'''^  "^"-  ^^is  dam. 
boats  from  lake  WinmW  aZ^  /  '^"*  '''^^'  ^"^'  ^"^"«^  the 
In  its  course  th  jrLnTlTV''  '°  *^*  "'^  °^  ^'"">Peff- 
situated  at  the  inten^atnafCd^  anf^^^^^^  '^  ^-r^ 

peg.  there  are  several  smaller  town^'  Thev  aTe  '°'"*  '"  ^'""'■ 
removed  a  mile  from  the  river  hZT  :  T^  '  '"  '°'"^  ^stances, 
ern  railway,  whicn  close^paralie  L  r"  '  p  ''^  ''^"^^'^"  ^^^^h- 
the  mouth,  the  largest  toln "  sl  rl    T'  ^'''"'''  ^^'""'P^?  ^nd 

but  there  are  smalf  settle     J  Ueredtrn     .  """  '^'^"  '''  -'^y- 
thstance.  scattered  throughout  aln-Dst  the  entire 


M 


•^s^swmi,%"  '*.'-#•'■ 
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PrcapilaUon.-Vrom  records  in  central  Minnesota,  caverinjr  a 
period  of  thirty  year,,  it  is  found  that  the  mean  annual  precipitation 
a    the  headwaters  of  the  river  is  24  inches,  and  the  records  a'  Wr 

tio^.'tThT"''  *  ^T,^  °^  ^  ^~^^'  «'^*  '^'  •"""  »"""»'  precipita- 
tion at  that  point  as  21  inches.  In  the  western  portion  of  the  drain- 
age area,  the  precipitation  is  noticeably  less  than  that  given  above,  and 
does  not  average  rtiore  than  17  inches 

The  rise  and  fall  of  the  Red  river  is.  as  a  rule,  gradual,  except 
cluring  the  spring  floods.    These  freshets  are  caused  by  the  re  e"e  o 

7^Zl     I       "'  ^u°''''^'  ''""''■"P  '"  '^'  ^^'•l"  «*<^tioir.  near 
the  mouth.     As  ,t  reaches  the  section  of  the  river  where  the  break- 
up has  not  yet  taken  place,  this  water,  unable  to  obtain  easy  egress 
backs  up  and  frequently  rises  20  to  30  feet  above  normal  level. 

Water-Power  I"  Manitoba  the  only  feasible  power  development 

PoMibUitiet  •*  situated  at  Lockport.  where  the  construction  of  the 

dam  at  St.  Andrews  rapids  has  concentrated  a  head 
of  approximately  15  feet.  As  the  shutters  of  this  da:^  are  rai  ed 
dunn,  Che  winter  and  during  freshets,  any  development  at  this  S 

dTm  isST"''  "Z  'r  °'^"''"°"  °"'^  '"""^  ♦"'  P"'-'  -^enTe 

The  ettim  ted  n         ""'T:^'''  "^"'"^  *'''"*'"  ^''^  ^^^  ^^ober. 
rhe  estimated  power  available  at  this  site,  based  on  an  80  per  cent 

f^"Z'  'rr'"^  '.''''  °'  '^  '«»•  ''"^  *"  «»'™t*d  low  flow  o 
2.000  second-feet  would  be  2,730  horse-power.  Calculated  from  the  in 
formation  at  hand  the  lowest  mean  monVhly  flow  of  th    river  whee  it 

tmerson  and  Lockport.  is  2,000  second-feet.  This  discharee  is 
estimated  only  for  six  months,  ending  October  31.  1913,  1914  andTpiS 
and  -s  subject  to  revision.  ^' 

MONTHLY  DISCHARGE   OF   RED   RIVER.   NEAR   EMERSON.   MAN 
(Drainage  area,  34.600  square  miles) 


Month 


Discharge  in  second-feet 


Maximum     Minimum 


1912 

May    

June 

July ;;■■;.• 

Ausrust ;;.,   ,„, 

September  y^to 

o^^ber ;:.;::;     Jgf 

November    I      i  ii^ 

December 


2,938 
2.650 
1.910 
1.71S 


1,S42 


l.SOO 

1.340 

969 

841 

841 

1,473 

1,201 


Mean 


2.350* 
1,729 
1.126 
1,030 
1,117 
2.270 
1.400 
TOO* 


Per  square 
mile 


.068 
.050 
.033 
.030 
.032 
.066 
.046 
.020 
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MONTHLY  DISCHARGE  OF  RED  RIVER.  NEAR  EMERSON.  MAN 

Comlinmt4 


.13 


Month 


I9IJ 
January   .. 
February   , 
March    .   . 
April  ...   . 

May 

June 

July  

August   . . . 
September 
October    .. 

1914 
January    . . 
February   . 
March  . . . . 

April  

May    

June    
uly  

August   . . . 
September 
October   .. 
November 
December 


Discharge  in  s«cond-(cet 


.Maximum  I  Minimum 


Year    . 

1915 
January    . . 
February    . 

March  

April   

May 

June    
uly  

August  . . . 
September 
October    . . 
November 
December 

Year   . 


26,020 
5.2JO 
2,248 
1,765 
1.209 
1,615 
1,47J 

761 
736 


4,800 
7,250 
5,250 
1330 
1,510 
1,650 


',250 


969 

903 

l.SOO 

10.058 

5,504 

10.002 

20.121 

5.006 

2.004 

1.885 

1,815 

1.609 


20.121 


'  Estimated. 


1.665 
2.276 
1.243 
969 
782 
782 
819 

429 
60U 


2.420 
2.490 
1.900 
1,180 
1,190 
1,200 


429 


899 
848 
883 
1,600 
2,613 
2,420 
5.296 
2.004 
1,642 
1.680 
1.447 
1.545 


848 


Mean 


500* 
300* 
300* 

13.150 
3.195 
1.731 
1.308 
935 
1.139 
1.160 

670 
675 
600* 
2.000* 
3.250 
4.400 
3.475 
1,380 
1.330 
1.380 
1.400* 
800* 


1.780 


938 

868 

992 

5,097 

3.744 

5.020 

13.149 

2.947 

1.798 

1.818 

1.638 

1.588 


3.316 


Prr  v|uare 
mik 


.015 
.009 
.009 
.380 
.092 
.050 
.038 
.027 
033 
.035 

.019 
019 
.017 
.058 
.094 
.128 
.101 
.040 
.039 
.040 
.040 
.023 


.027 
.025 
.029 
.147 
.108 
.145 
.380 
.085 
.052 
.053 
.047 
.046 


.096 


The  following  is  a  summary  of  observations  on  the  flow  of  the 
Red  river,  taken  at  Grand  Forks,  by  the  U.  S.  Geological  Survey: 
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COMMISSION  OP  CONSERVATION 
MONTHLY  DISCHARGE  OF  RED  RIVKP   .. 

Month  —  f^i?5hiiaL>4«^^d^3^^ 

~1^,- __^  Maximun,  (Minimum  I     Mean      I P" square 

Janua*    —L-J!!!!!,, 

February              I  I                                        I 

March (  I                            J.'WO*          0.056 

April    .         '  '                           low             044 

May    ........:.: i  ».J0O     '       63,0     I      J'^            .123 

J"W   I  6.300     ;       js^     I      '6.700             ,668 

J"'y  10.600         j;^        <SSO  .,82 

August    4.630  2310  f'2S  ^^O 

September 2.280  r540  ^"^  '•'2 

October    ...       3.170  I'l^  fOW  .080 

November     ..■■: !  2.680  [^  "^IS  078 

December i  1,700  '^  I        j-J^O  .079 

I'tS,  OS* 

\ear  .  I.AJO*   I         .04g 

,       1908        30.300  77Zr-l 

January  •'■*60     I         .J49 

February  ' ■ — ^1- 

^"F,*>  •..■.■.■.■.■.:: ^  I     036 

April     ...  I  I  WO*  .032 

May    20.500     I       4400  o2S*  078 

June   9,520  ^JS  '•«»  .394 

Aupist 5.150  I       2'33o  '        {l^  ^ 

September    ....    I  2.530  fgS  I        ^-^  .132 

October    I  3.550  ,330  |        j'^  .079 

November     ..    1.610  j;^  -760  .070 

December    1.390  J"^  }•<«  .058 

Vear    ...  830*  SV 

,      1909           20.500              ^•"TTSrf -— 

January    ■ L. _  (  123 

February I  ._  r ■ 

March             ?°^*  Oa 

April    .           564*  I         .023 

May    5.180  ,        2480     '  a^'  ON 

June 3.690  27»     i  i'^  I          174 

July 5.050  I'mo     f  i'??2  -124 

August     9.260  2iS0     '  fJiS  12* 

September    ....    &040  4320     i  «S2  151 

October 4.920  2530  iv^  224 

^ovember   ...    2.480  f^  ^^W  .128 

I^^«'"l'"    2.430  ,So  fgS  Og 

'.'WW     I  076 

Ye.ir    ...  . L— ___  2.430*  n^ 

,    1910       9.2fM  ■ — r — t:;;^- — ~~- 

January    — — — L__fz*_l  '06 

February     . .    77^ 

March      ...     -^  I  .061 

April 18.500  I        '•*»•  .052 

M»y    10.800  5.020  7-^  -336 

June    8.440  27Sa  a^  -^'^ 

Jul.v 2.560  i\n  !       li^  174 

August     ....:;; 1.140  ''7^  j        1-950  .078 

Septeml>rr    .          ml  37?  ^034 

October    ..       562  3d  ^  -020 

November     492  til  ifi  017 

December 470  mq  il^  017 

««/  j  395     (  .016 

Year                                             ! -J, '  ^10*  012 


■M^^fT- 


■^''. 
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DISCHARGE^F_REDR,VER.  AT  GRAND  FORKS.  N    DAK.-Con,inur, 


Month 


DischarRe  in  second- feet 


I  Maximum  j  Minimum  I      Mean 


1911 
January   . . 
February   . 
March    ... 

April    

May    

June    

July    

August  . . . 
September 
October     . 
November 
December 

Year    . 

1912 
January    . . . 
Februarj-   . . 

March    

April  

May    

June    

July  

August   

September 
October    . . . 
November  . 
December    . 

^  ear    . , . 

1913 

January    

February    . . . 

March    

April     

May     

June    

July    

August    

September    . . 

October    

November    . . 
DeceiTiuer    . . , 


1914 
January    . 
February 
March    . 

April    

May    .... 

June    

July     

AuKU.st    . . . 
September 


Per  square 
mile 


2.720 

2,380 

3,500 

1.060 

464 

454 

639 


3.500 


4.710 
2J60 
1.520 
837 
837 
2.630 
2,520 
1,150 


1,120 
1,050 
318 
331 
347 
271 


940 
940 
740 
592 
426 
385 
864 


210* 
185* 
760* 
1,880 
1.500 
1,760 
578 
392 
391 
463 
370* 
340* 

736 


140 

110 

300 

Z470 

1.670 

1,130 

698 

559 

755 

1.300 

812 

422 


4.710 


2.590 
1.590 
1.720 
1.110 
1.670 
1,420 
1,380 


1,380 
890 
686 
560 
560 
654 
890 


4.750 
9.200 
6,4.S0 
1.300 
1.630 


1.830 

1.780 

1.380 

862 

890 


863 


318 
233 

282 
7.060 
1,820 
1,190 
1.030 

760 

1,030 

1,050 

1.140 

793 


509 
428 
911 
2.990 
2.560 
4.820 
2.840 
1.090 
1.180 


0.0084 
.0074 
.030 
.075 
.060 
.070 
.023 
.016 
.016 
.018 
.015 
.014 


.029 


.006 
.004 
.012 
.099 
.067 
.045 
.028 
.022 
.030 
.052 
.032 
.017 


.035 

.013 

.009 

.011 

.282 

.073 

.048 

.041 

.030 

.041 

.042 

.046 

.032 


020 
.017 
.0.16 
.120 
.102 
.193 
.114 
044 
.047 


i 


m 


•Estimated  from  a  few  discharge 


measurements. 


Wi 


9t:  \ .  •  ^'*f ■flfii^s»3«6siar«t?^  -FTSwsi*  r 


36 


COMMISSION  OF  CONSERVATION 


f^-^y 


Roseau  River 

,ujy,  ^T"  """  ''  '^'  •"^"^'  *"^"^«^y  entering  tl,e  Red  from 
he  east,  m  ,ts  course  through  Manitoba.  It  has  its  headwaters  in  ^ 
ow  lands  lying  to  the  west  of  lake  of  the  Woods.  ACra^l  t  tota 
ength  hes  south  of  the  international  boundary  and  it  join  the  Red 
nver  approximately  ten  miles  north  of  same.  The  general  direc^n 
of  the  nver  .s  northwest,  and  its  course  is  very  tortuous 

miles     1  mT'^m    ""  °^  '^'  "'"  •"^'"''"  ^"  ^--ea  of  1.987  square 

of  hira;2isflanari%'"'  T  '"  ''^"'^°'^-    ^''^  ^^i-  P««^- 
ot  tn  s  area  is  flat  land;  that  m  the  upper  reaches  is  so  flat  that  cultiva- 

s^rathienTn       /     I  ^^^"  '''*'°"  °^  '^^  "^''  "■"  Minnesota  has  been 
tance    the  f    f         T"^  *°  ''^^'^  ^"^'  ="^'  ^°^  ^  considerable  d.s- 

shown  by  the  rapid  rise  apparent  durg^!l^!rhet^^aiS^'^  '^ 

countrv  wiT  ^'^  """■•  '^°'"  ^°""^  ^°  --»".  lies  through  level 
country,    with    no    perceptible    valley    of    anv    evt^^t       tu      .     . 

cm  sharp,,  down  ,„™  L  prairi.  U,  ^o" L' W  „,  Ts,  "^' 
The  composmon  of  th.,e  banks  ia  s,a«d  to  be  mvariably  a  heavy  "a? 
Which  also  forms  the  bed  of  the  rivpr      Tu^  u  ■  u/   r    ,  ^' 

varies  from  JO  to  12  feeJ  "^'''  ''^  '^'  ''^"'^^ 

thei^-5::r-j^-----^^^^^^ 

.ng  nn^ber  consists  mostly  of  small  elm.  ash  and  oak    ve  y    it  e  of 
wh,ch  .s  large  enough  to  have  commercial  value  except  arfirewc^d 

met  w  'h'  X%°';'^"'"^;'^''"^''  '^^"'^°^^'  three' settlmenrL 
met  w,th.     The  first,  situated  cIo.se  to  the  headwaters,  is  the  vila^e 

of  Sprague.  on  the  Ridgeville  branch  of  the  Canadian  Nortrn      d 
branch.  v,anaciian    Pacific    railway,  Emerson 

Deri2'o?i?"""~^^T  ™'°''^'  °^  "°^»''""  Minnesota,  covering  a 


Power 
PoMibilitiea 


No  surveys  for  the  purpose  of  locating  power  sites 
have  been  made  on  this  river,  and  informL^as  to  the 

throughout  its  c^^e    s'vet  mT'"*'?^  *'!'  "^*"''^'  '^"  *'  "-'"'^ 
K  course  is  very  meagre.     Local  authority  reports  that. 


RED    AND    ASSINIBOINE    RIVERS  37 

11.';^!??°"'!!'^  °J  ^'"'"'°"  ^''y-  *•'"«  •»  «  P^^^ible  develop- 
ment of  15-foot  head,  but  this  has  not  been  investigated 

t,„  .    r'^^'''^''  "'"  *''*  headwaters,  and  Dominion  City,  a  dis- 

feet  pe°r  m!!^"'  ^^  "'"'  "  ^''^^"""^^  ^^  ^"^   °^  ^^"»  ^  5 

sunriv^n^r"^  development  be  made  on  this  river,  and  a  continuous 
supply  of  power  be  requ.red.  it  would  necessitate  the  installation  of 
an  auxihary  steam  plant  for  use  during  periods  of  extreme  low  flow 

Sh  H  k'""  ''"^^  '"■'^^  •"  '^^  "PP"  ««•'«  °f  the  river  pro^ 
bably  debars  economic  storage  regulation. 

As  during  certain  winter  momhs,  the  flow  is  entirely  cut  off  esti- 
Assummg  a  low  mean  monthly  flow  of  24  second-feet  during  this 
p'duce'S^V''''"''  °'  ""  '"  ""'  "'^  ''  '"'  °^  '^^"•^'^^^^^^^^ 


^DISCHARGE  OF  ROSEAU  RIVER.  AT  DOMIXIOX  CITY.  MAN. 


1912 
May   (20-31) 

June    

July    

August   

September 


Per  square 
mile 


468 

1  410 

I  98 

132 

r.  -   .                      ]  527 

October    j  35^ 

November   j  '248 

December    


371 

45 

30 

83 

103 

577 

369 


416* 

.18 

200 

.09 

60 

.03 

113 

.05 

186 

.08 

1.059 

.46 

795 

.35 

80* 

.03 

'  Estimated. 


DISCHARGE  OF  ROSEAU  RIVER.  AT  BASKERVILLE  BRIDGE.  MAN 
(Dramage  area.    1,900  square   miles) 


Month 


Discharge  in  second-feet 


1913 
January    . 
Februarv   . 
March    . . . 

April  

May    

June   

July    

August  . . . 
September 
October    . . 


Maximum   |. Minimum 


-T 


Mean 


1,517 

274 

254 

126 

97 


272 
129 
136 
31 
33 


Per  square 
mile 


20* 

.01 

0* 

0* 

300* 

.16 

673 

35 

227 

.12 

174 

.09 

68 

.04 

56 

.03 

40* 

.02 

ft 


111 


tm^  incxs^KJSv.  -tueiismi  ^■l'^^L  '."utw  «f^irmai.^\Miti 
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DISCHARGE  OF  ROSEAU  RIVER.  AT  BASKERVILLE 

— Continued 


BRIDGE,  MAN. 


Month 


Uucharge  in  second-feet 
Minimum 


1914 
January 
February 
March 
April 
May 
June 
July 
August 


May 

June 
July 


September 
October 
November 
December 


*  Estimated 


Pembina  River 


The  Pembina   river  risf 


^  on  the  northeasterly  slopes  of  Turtle 


lur^L.         ..'"'•  """''"«  ""=  iHK^tional  boundary   th„ 

except  >n  the  early  spring  or  times  of  excessive  rainl     ^  ' 

The  pnncpal    tributaries    are    the    Whitemud  river.  Lone  river 
Beaver  creek  and  Snowflake  creek,  all  flowing  from  th;  Zl  ' 


Nature  of 
Bed  and  Baaka 


The  lower  40  miles  of  the  course  of  the  river  lie 

The  bLr"'/^  '^'''"'  °^    '^'    ^^^    ^'^^  valley, 
the  banks  of  the  stream  m*  ch,,^i..  j ^  / 


n"f  x:  r '4:'  ";■"  ""'•  »^''^'!» -".-.-k?;^'  :. '.  ■; 

nvt.    After  the  above  dtstance  is  traversed,  the  bank,  becnn,.  ZiA 
»d  r,se  to  a  heigh,  varying  f™,  ,„  ,„,•  ^'^"''^'^^  ^"'e 
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.19 


—  —  ,j» 

with  I^Sr  ""  ""  '°"'»""'  <"  »»■')'  8"vd  s,r,„„ 

|"g  .n  width  (ton,  o„e.h,l(  „i,e  ,o  .  Jrind  IZf  Th'  '"'" 
■mportant  ot  .h.s.  .xpamions  ar.  Swan  lake  and  R^l  I  t.  "'"" 
nine  miles  long,  respectively  "''  '"'"■  "'  '"'' 

wa„,^hieh  cr^I.:rZ''p^™,:  ""'  "■"'•  ""  "'»  '"""  "«■ 
Geological  SurTerhanai^;^  ^"l  T'  ''"x.    *''    ^"'^^'^    States 


Water-Power 
PoMibilitiea 


There  is  no  information  available  respectine  anv 
surveys  havng  been  made  on  the  river  for  ?he  p,frpose 

valley,  and  the Itu^? '"^Ttrr  '''%'"'  '''  "^'^'^^^^ 
development.  The  d«cen  of  he  "'  l"^'"'"  '^'  P^-^^i'^y  ^^ 
mountain  to  the  poin    where  the  1^/'      °"    ''^  '^^'^  °^  '^^^''^ 

As  the  low-water  flow  is  extremelv  .mnii  ^ 

depending-  upon  the  natural  flowTuM  bT subieTt  ^""/'-^''>P"'«="t 
ence  through  lack  of  water  f„r  .IIt  l^       '°  '"'°"'  mterfer- 

distant  from  the  river  channel     wlTJ      u -       ^  "  *^"*  '^°  •"''« 
^^;o  ca„,  an,  .e.:^^  r!^  ^  n^r  t  :;- 


I: 

f 

f 


dl 


JK'^  ..■?"**     m««^"-l" 


im^mm.^^:i 
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MONTHLY  DISCHARGE  OF  PEMBINA  RIVER   AT  NECHE.  N    HAV 


Month 


190} 

May    

June   

July    

August   

October    

November 
1904 

April    

May    

June    

July    

August   

September  . 

October    

November 

1905 
March  23-31    . 

April    

May    

June    

July    

August     

September    . 

October     

November  1-26 
!506 

April    

May    

June    

July    

August   

September 

October    

November 
1907 

April  n-30 

May    

June    

July    

August 

September    

October    

November     

December    

1908 

January    

February   

March 

April     .'.''" 

May    

June    

July .,.:: 

August     

September 
October  1-10   ..'..' 


Discharge  in  second-feet 


Maximum    Minimum        Mean 


Per  square 
mile 


C.I  s^-^"*''"'''  ^™-  --<««  of  vv-^^i^TR^^^IiT^BTiiiSru-^^ 


1.920 

0.653 

2,640 

.898 

1,690 

.575 

ai9 

■285 

38S 

.131 

302 

.103 

235 

■080 

183 

.062 

606 

.216 

549 

.196 

447 

.160 

485 

.173 

206 

.074 

97 

■035 

9J.!i|    .034 

119 

.042 

116 

■041 

479 

0.163 

193 

.066 

271 

■092 

175 

.060 

131 

■045 

147 

■050 

144 

■049 

111 

■038 

860 

■293 

1,600 

.544 

507 

.172 

156 

■053 

54.3 

■014 

34.8 

■  012 

55.2 

■019 

38.0 

.013 

19.0 

006 

6 

.002 

3 

.001 

3 

■001 

375 

.128 

474 

.161 

224 

.076 

87.8 

.030 

52.1 

.018 

60.9 

.021 

* 

.017 
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Month 


1909 

June   

July    

August     . . . 
September 
October   . . . 
November 

1910 

March    

April    ... 

May    

June    

July    

Au^st    

September 
October   ... 

1911 
March  23-31 

April   

May    

June    

July    

August    

September   . 
October      ... 


Discharge  in  second- feet 
Maximum  j  Minimum  '     Mean 


Per  square 
mile 


1912 
March  27-31   . 
Apiil    .... 

May  .....:;.: 

June    

July   

August    

September    

October    

November  1-23 

1913 

April    

May        

June    

July    

August    

September 
October    

1914 

April 

May    

June    

July   

August    

September   


654 
164 
100 
32 
73 
67 

685 
250 
164 
100 
100 

10 
7 

10 

900* 
420 
520 
198 

no* 

35 
17 
35 

100 

195 

330 

288 

870 

274 

330 

221 

300 

3.850 
850 
330 
159 

84 

66 

75 


241 

160 

87 

22 

22 


268 
73 
22 
22 
32 
38 

115 

147 

86 

7 

10 

3 

3 

3 

450* 
181 
133 
118 

15* 

11 
1 

2 

80 

130     I 
130 

71 
53 

10    ! 
10    I 

ISO     I 
150 


330 
49 
66 
66 
57 
49 


160 

87 

22 

6 

6 


427 

.145 

113 

.038 

48.3 

.016 

27.7 

.0094 

45.9 

.016 

51.9 

.018 

*  Estimated. 


349 
166 
120 
60.4 
34.9 
6.87 
3.93 
6.39 

641* 

294 

231 

154 
49.2' 
24.1 
5.7 
19.6 

94.0 
158      , 
174      I 
148       I 
129      I 

85.5 
181 

191       I 
202 

1.670 
529 
191 
106 

69.5 

61.8 

63.6 

254 
195 
126 

48.4 

13.4 

12.9 


.118 

.056 

.041 

.020 

.012 

.0023 

.0013 

.0022 

0.218 
.100 
.079 
.052 
.017 
.0082 
.0019 
.0067 

.032 
.054 
.059 
.050 
.044 
.029 
.062 
.065 
.069 

.57 

.18 

.065 

.a36 

.024 

.021 

.022 

.086 
.066 
.043 
.016 
.005 
.004 
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Assiniboine  River 

The  Assiniboine  river  rises  in  Saskatchewan,  on  the  southeasterly 
slopes  of  Nut  mountain,  adjacent  to  the  headwaters  of  the  Red  Deer 
river.  Thence,  it  flows  southwesterly  until  it  crosses  the  boundary 
between  Saskatchewan  and  Manitoba,  where  it  turns  and  flows  south- 
ward until  approximately  in  the  latitude  of  Brandon ;  thence,  it  flows 
easterly  to  its  confluence  with  the  Red  river,  in  the  city  of  Winnipeg. 

BMin  ^'^  drainage  basin  includes  an  area  of  59,550  square 

•nd^anks  ■""'"■  ^^  **>'*  ^'■"'  approximately  8,800  square  miles 

lie  in  North    Dakota,  37,700    in    Saskatchewan    and 

13,050  in   Manitoba.     Its  principal  tributaries  are  the  Qi'Appeile, 

Souris,  Shell  and  Minnedosa  (Little  Saskatchewan). 

As  the  basin  is  confined  between  the  watersheds  of  the  Red  river 
and  of  lake  Manitoba,  the  drainage  entering  the  river  in  the  lower  100 
miles  of  its  course  is  very  small.  Above  Brandon,  there  is  a  large  in- 
crease in  drainage,  and,  in  its  upper  course,  it  is  fed  by  springs  and  by 
streams  draining  the  numerous  small  lakes  of  the  upper  basin. 

Where  it  crosses  the  Manitoba-Saskatchewan  boundary  it  flows 
in  a  narrow  valley,  with  banks  rising  sharply  to  a  height  of  250  feet 
on  the  east  side,  but  with  a  more  gradual  rise  on  the  west  to  approxi- 
mately the  same  elevation. 

The  high  banks  of  the  valley  are  characteristic  of  the  river  until 
it  has  reached  a  point  considerably  below  the  confluence  of  the 
Souris  river.  Thence  to  the  mouth  it  flows  through  level  prairie  with 
sharply  cut  banks,  rising  directly  from  the  water's  edge  to  a  height 
varying  from  3  or  4  feet  to  25  feet. 

There  is  a  great  variation  in  the  width  of  the  valley,  which,  in 
several  districts,  widens  sufficiently  to  permit  extensive  farming  oper- 
ations on  the  flats  on  either  side  of  the  river.  The  soil  of  these  flats, 
though  rich,  is  in  constant  danger  of  flooding  from  spring  freshets. 
The  j;d  of  the  river,  where  it  enters  Manitoba,  is  approximately 
150  feet  wide,  with  a  maximum  of  250  feet. 

In  the  upper  reaches,  the  bed  is  mostly  of  a  sandy  or  gravelly 
nature,  strewn  with  large  boulders,  but,  near  the  mcath,  the  banks 
and  bed  are  composed  largely  of  a  sandy  clay  and  boulders,  with  an 
underlying  stratum  of  blue  clay  at  a  depth  of  from  five  to  ten  feet. 

Pnrely  Throughout  the  basin  of  the  river  ity  Manitoba  the 

Agrricnltnral  land  is  practically  all  settled  and  utilized  for  agricul- 

"""'^  tural  purposes.     The  little  standing  timber  is  chiefly 

small  and  of  little  value  except  for  firewood. 
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RED    AND    ASSINIBOINE    R!VERS  4} 

The  Assiniboine  flows  through  the  most  thickly  settled  sections  of 

namely.  Wmnipeg.  Porfge  la  Prairie  and  Brandon,  while  it,  con 
fluence  w.th  the  Red  is  directly  opposite  the  city  of  k.  Bonillce 
In  the  lower  reaches  it  can  be  navigated  by  boats  of  small  draught 

i^not  u  .77        '*•  '"^  r"''"^  "'*""  ""'l  '»»«  •'»'""°»»  *"- '    i 
L^h       M  ~""""^'^'  "avigation.     At  aim.,,  any  po-..   ..  i. 

cngth  m  Manuoba.  .t  .s  easily  accessible  from  good  roads'^H  ,    ...i: 

paraHeled  by  them  for  a  large  percentage  of  its  length  w,tl...   -M  pr,, 

^^  ^^'''!f^l^*'''''~^'^°"'  ^^'^  ^^^rds  of    the    mefeoro>  .»i  .1 , 

dramage  area  .s  found  to  be  approximately  seventeen  ...chu 

extreme  high  and  low  water  levels.    The  period  of  high  water    '. 
ever   does  not  cover  more  than  three  weeks,  and  the  average  varia- 
tion dunng  the  remamder  of  the  year  is  approximately  fiveTeet 

No  Power  D«K  There  are  no  power  developments  on  the  river  in 

jelop««t.oa        Manitoba,  the  development  at  Millwood  having  been 

destroyed  in  the  spring  of  1913.     A  total  head  of  18 

oar^  l)\T        :i  *"'^.  '^'  ^^'"  °P*""^*^''  =»  «°"'-  '"'"•    While  a  larpe 
part  of  the  wooden  dam  st.ll  remains  in  fairly  good  condition    the 
foundations  of  the  mill  itself  were  destroyed  by  the  scouring  a^t  o 
of  the  water,  and  the  building,  chiefly  of  timir  construction    wa 
earned  down  the  r.ver.    A  photograph  of  this  site,  in  its  present    ond  ! 
lion.  IS  shown  facmg  pajje  42. 

for?r»?H^"T^'  1^  ''"'"'^'f  ^"^  '*'"  ^"^  »''«  «leve!opment  of  power 

nJT^"  ^''"  '"'''•^  ^"  "'^  '''■''  '"  "^'^  ^i^'i"i»y  of  the  city. 

One  of  these  was  made  in  1902  by  the  late  Cecil  B.  Smith  for   the 
Western  Electnc  Light  and  Power  Company.    The  second  waVmade 

fnv,  ;■     ;•  ^P"'''"*"'  '''y  ^S'"*^"  ^^  Brandon,  for  the  purpose  of 
mvestigating  a  proposition  made  to  the  city  by  the  above  mentioned 

HvdromT'^S'"  """""^  '''''  ="  "—-"«.  by  the  M^niZa 
Hydrometric  Survey,  was  made  under  the  direction  of  the  late  G  H 
Burnham,  at  Currie  Landing,  about  12  miles  below  Brandon 

The  results  of  these  surveys  show  that,  in  the  vicinity  of  Currie 

i!.  f.  ^'"  J^.'°?'  ^'"""^  P^^'=  ^2).  a  possible  head  of  18  feetTs 
obtamable.  This  head  would  probably  be  diminished  somewha  du  - 
ing  nigh  wafer. 
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Assuming  a  minimum  mean  monthly  flow  of  45  second-feet    74 

i^'  l7  eet  o?rr'»r;  "I^'T'  ^'''^  «^  ^^  «"«  efficiency  under 
o  (i^j!  K       •  ''*"''  '°'  '^'  P*""''  °^  "'''  •^^"•hs.  from  May 

flow  ow"  seel    r   ^"""  tf"'''"^^  ""'•  "  '"'"''""'"  "^*«"  "monthly 
How  of  60  second-feet  may  be  assumed,  which,  with  an  efficiency  of 

80  per  cent  under  a  head  of  18  feet,  can  produce  98  h.p      for  the 

pen..l  o    S.X  momhs  May  to  October,  an  ass'un.ed  flow  of  m  selm 

feet  would  give  295  h.p.  at  this  site. 

UISCHAKGE  OF  ASSINIBOINE  RIVER.  AT  MILLWOOD   MAV 
(DrainaKc   arc.i,    7,590   square   miles) 


19IJ 

January 

I'llirnary    , 

March  . .  . . 

April  

May  

June    

J'lly  

AuKiisi    . . . 
September 
Octoher    .. 

1914 
January    . . 
February    . 

M.-ia->  .... 

Ap. 

May    

June    

July  

AiiKust  . .  . . 
Septemlier  . 
<  )ctober  . . . 
November  . 
I  )eiTmljer 


Year 

1915 
J.nnuary    . 
February 
March  ,  . . . 

April   

May    

Jiuie    

J"ly   

AiiKiist    ... 
September 
( K  toiler 
N    vember 
I  )ci'emlK-r 


Y, 


Month 


Discharge  in  lecond-feet 


Maximum     Minimum 


6,351 
J.2JS 
1.073 
3.908 
1.609 
890 

III* 


3.800 
4.649 
2.184 
540 
184 
13b 
160 
157 
117 

4.649 


1,202 
i73 
329 
625 
308 
136 
163 
163 


1.202 


3.305 
1.025 
1.210 
1.658 
758 
535 

89* 


90» 
2.352 
544 

196 
103 
105 
113 

80 

20 


20 


51 


199 
163 
258 
K8 
98 
130 


51 


Mean 


170* 
I60« 
200* 
4.794* 
4.520 
1.858 
3.381 
2.534 
1.104 
705 

101* 
96* 
91* 
1.740* 
3,655 
1.185 
362 
126 
118 
144 
131 
74 

660 


45* 
63* 
65* 

590* 

247 

257 

370 

149 

119 

\M) 

\.V)* 
75* 

188 


Per  square 
mile 


.022 
.021 
.026 
.632 
.596 
.245 
.445 

..m 

.145 
.093 

.013 
.013 
.012 
.229 
.481 
.156 
.048 
.017 
.016 
.019 
.017 
.010 

1.031 


.006 
.008 
.009 
.078 
.032 
.034 
.049 
020 
016 
.018 
.017 
.010 


.025 


*  Estimated 
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DISCHARGE  OF  ASSINIBOINE   RIVER.   NEAR   BRANDON.   MAN 
(Drainage  area,  34.500  wjuare  milei) 


4ft 


Month 


l_         piicharge  in  second-frrt 

I  Maximum  j  Minimum 


1912 

July    (4-3I)    '         ,,,,, 

•>«"*«    imr 

September    s,0t,9 

Ortolier     ^22\ 

N'ovemlw  (1-25)   ....  Vift'c 

Decembrr    ^-^^ 

191.1  I 

January    j 

Feiiruary   j 

March    I 

April     ! 

May ::::;;;;;  i 

J.T  I     ym 

J"'y    '        5.245 

AURUM    45^ 

Septeinher     l        2*341 

oitober  (1-25) :!;;!;;:;[    i;i2i 

1914 

January    | 

March  i 

April  

M»y  '■'■'.,        5.850 

J""«    4.200 

J"'y I     1.140 

.AURUSt     5Jg 

September  |  242 

I  )ctol)er jjfl 

Ncivember , 

December  215 

1915  I 

January    

I'Vliriiary    ■'.'...'.'. 

March  

^I>"'  '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.\        2.464 

J'»y '       ftR4 

J""«-    1  ft91 

Ju'y   i  876 

August   722 

Seiitember   jlj 

Octolier    

Novemlier    ^ 

Deceml)er    j 

•  Estimated  ~ 


^iean 


I  I'er  !U|uare 
i        mile 


I.H22 

2.0S7* 

.06 

1.270 

I.7I1 

OS 

1.472 

J.OhS 

.089 

2.410 

1   3..542 

.  103 

1.426 

1,920» 

1     056 

400* 

1    012 

i 

400» 

1    .012 

400* 

012 

400* 

1    012 

5.664* 

!    .164 

10.099* 

:     .2'}3 

2.178 

3.464 

1    .100 

2.ia? 

4.043 

.117 

2.395 

3.550 

.103 

1.140 

1.620 

047 

945 

1.029* 

.W 

2(I0* 

006 

400* 

.012 

3.000* 

.087 

4.320 

5.350 

.155 

1.030 

2.400 

070 

435 

774 

.(L'2 

2tU 

280 

.(CIH 

169 

189 

.005 

148 

235 

007 

250* 

.007 

106 

173 

.005 

65* 

.002 

57 

60* 

.002 

90* 

.003 

1 

900*  i 

.fl2r. 

502 

580  1 

.017 

357 

462  1 

.013 

379 

582 

.017 

187 

358 

.010 

171 

245 

.007 

I 

180* 

005 

170* 

nos 

100*  j 

.003 

— 

_  .   

HI 
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DISCHARGE  OF  ASSINIBOINE  RIVER.  AT  HEADINGLV.  MAN 
-==^^=^=^  _(Dr»ina,e  area.  59.420  «,uare  mile.i 


:jf^  »quare  miles) 


I91J 
January    . 
February 
March 

April  

May    

June    

July  

August   . . . 
September 
October    . . 

1914 
January    . . 
February    . 
March  ... 

April    

May    

June    

July  

August   

Septemlwr  . 

October    . . . 

Novenitwr   . 

Deceml)er    . 

^'ear    . . 

1915 
January    . . . 
February   . . 

March  

April     

May    

June    

July  

August   

September  . . 
October  .... 
November  . . 
December    . . 


Month 


Diicharge  in  second -feet 

Mean 


Maximum    Minimum 


14.069 
6.768 
5.355 
5.035 
2.693 
1.390 

420 
324 


6.550 

5.900 

1.730 

840 

495 

484 

_275 
6.5S0~ 


132 

163 

371 

1.685 

IJ80 

6M 

829 

900 

488 

494 


Year 


1.685 


7.030 
2.800 
2.335 
2.619 
1.390 
827 

305 
212 


s.sso 

1.470 
762 
440 
385 
340 


114 
126 
159 
342 
653 
543 
543 
310 
236 
365 


114 


•SCO 

♦400 

•400 

•5,191 

1.225 

4.541 

3,801 

3.978 

2,021 

1,182 


354 

318 

•325 

•3.400 

6,100 

3,300 

1.240 

571 

432 

409 

•300 

195 

122 

140 

210 

1.070 

843 

632 

667 

545 

382 

438 

•350 


•  Estimated. 


Per  square 
mile 


.008 

007 

007 

087 

■021 

.075 

■0(4 

■007 

■OM 

■000 

.006 
.005 

.or)5 

.057 
.103 
■056 
.021 
.009 
007 
.007 
.005 
.003 

Taw 


.002 

.002 

.004 

.018 

.014 

Oil 

Oil 

.009 

.006 

.007 

.006 

.003 

.008 


Souris  River 

al...,t  2r)  mies   northwest  of   Wcybnrn.      The  up,>er  course  of  the 
mer  .s  southeasterly  to  X„rth  Dak-o.a.  where  i.  ILu  to  tl  e  ^u^h 

atut  2^:;,?  «h..  general  course  until  it  jou.s  the  Assiuil.ine  rire-. 
aoout  /^  miles  southeast  ..f  Urandon. 
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Larfc  Drain, 
•fc  Area 


47 

The  basin  o*  the  Souris  is  probably  lar^rer  in  co.n- 
panson  w.th  its  How  than  that  of  any  other  western 
river;  it  includes  an  area  of  22.860  sauare  miUw      i. 
extreme  width  is  160  miles  and  th-  l..„.rfh  (        u     T  ''"^ 

i"  200  mile ,      Tl./;  i  n  ^  '  ^'°^  headwaters  to  mouth. 

JO  feet  .      hi,.  .  ''^"'''  °^  ''"^  ^'"^"1  vary-  from  20  to 

JO  f«t  H,  height,  and  consist  of  sami,  gravel  and  clav      Th.7     . 

above  the  banks  ..f  the  valley  is    as  J  ^,?   V  '  '"""^ 

little  timber   all  ^f     '"*  \2"ey  is.  as  a  rule,  bare  prairie,  with  very 

1  he  difference  between  high  and  low  water  lev-l=  It  .u 
-me  districts  has  been  noted  as  bein^^  7.^rbm     W  '"'^  '" 

^"tt;:;n;^:rtr^^^^^^^ 

aw  .e  Hver.  -nCudi:;  wl^^..^'^-  '^  ^^  --.  '^^^"^ 

therefrom  at  many  noints  It  T  t^e  river  is  easily  accessible 
throughout  itsTn  freTenth  ""  u  '"  "°'''  '""'^^  "'^^  "''--- 
branch  of  th^  Canadian  Pacifi  T  '  T"  '^'  ''°"'-''*'  '^^  ^-'^^■- 
the  river  to  withfn  a  hor  d  ^  "  "I  ''""^'  '•"^"^"'  ''^''  ^'"-^^  "^ 
international  ^u:^;';::^  ZZ^  ''  ""^^  "  -'-^  ""^ 
Extremely  ,     .^''''•'A<'«'<"«.-The    precipitation    over    the    area 

S«.„  R„„^<r       ;'ra-ned  by  .he  Souris  is  very  small,  varying  fom     5 

This  extremely  snJ  r  r^..ff  f irtheTa":  T  J  1  ""'7^^  "" 
attr.1,uted  to:-(l)  Small  rainfall  nd  s  o J  J  ,2  TrT  ""'  IT 
of  the  country.     The  flat  r.rair,,.  •       .      .      .  '       '*^  topo.i^raphy 

water  in  the'  slo ugL  vC  i,'  '  '  """'"""^  '"'  "'"  »-"^^  'he 
winds  which  haye  n  1  ■  h  ^^-'^P^'-^'*-'*    --apidly.  ai.led   by    the 

tribution  of  ,  eran  a  It  ""  "/T  '''''''''''■  <^>  '^»''  ^- 
that  the  greate  a  ,1,1  ,„  , ,,  ""'"'  '"'"'  -'--Kncal  reports 
the  .earlhen  eva;::^::',;:^-  -^  .^^  -'wu,  sea.n  .. 

.     The  flow  in  the  river' V^ ;  ^:::;;;f  ^  T!.!^':.  '^^  '""^ 
.^^..  ,.ii  dunng  summer  and  ...,„;  no  .lefinit; est n^ISr ^x^; 


^T'V^te^....:"^.^ 


m   *>r 
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A  power  site,  situated  about  one  mile  above  Souris   Man    has  been 

InTrer^he^  '''  Vt*'^'"'"  "''  '•"•"'«=  ^^-•'«-  Manroba'^L^Th; 
^created  ^  7"  ^""'-  ^  ''"'^  °^  approximately  25  feet  could 
be  created  by  a  dam  constructed  just  above  a  rapid  which  has  a  fall  of 

b:\^"'K  T  >■;  'r-  ^'r ''''  ^^^  '^^^  ■"^"^'^^^^-^'^  -  j"-  •  '^ 

by  A.r^  K.  S.  Patrick,  who  found  the  flow  at  that  time  to  be  ov.    4  600 
cubic  feet  per  second,  giving  1..300  theoretical  h.p.  with  25-ft  '  hkid 
momh'of\T'  7"^  ^f»"*"'«''  '"^Pected  by  Mr.  A.  Livingston  in  the 

rime,  h  7  ;  '  "  '°"^*'""''-  "^"^  "°-  -^^  «»>'"  ^o»n<'  to 
^  100  cubic  feet  ,)er  s.     nd,  giving  285  minimum  theoretical  h  n    with 

the  2S.feet  head.    Mr.  Livingston  further  states  that  fn,„,  60o't'o^ 

h  p.  would  be  available  for  eight  months  in  the  year.     Subsequent 

stream-flow  ob.servations  show  that  the    available    ,.,wer    wouT^ 

established  at  Wawanesa.  m  October.  1912.  by  the  Manitoba  Hydro- 
metnc  Survey.    The  following  is  a  summary  of  the  records  obtaLd: 

DISCHARGE  OF  SOURIS  RIVER.  NEAR  WAWANESA.  MAN. 
(Urainage  area.  22.500  square  miles) 


Month 


1912 
October  (7-31 )    . . 
November  (IIS) 
December    

1913 

January    

February   

March    

April  (15-30)  .... 

May    

June    

Ji.ly    

Auinist     

September    

Octol)er     

I9I4 

January    

February   

April  

May  

June    

July  

AtiKiist    

September  

October    

.N'ovember   

Drceml>er    


Discharge  in  second-feet 


.Maximum     Minimum 


88 
92 


1.425 
1.445 
237 
78 
70 
62 
60 


1.090 

1.000 

334 

204 

130 

81 

47 

50 


79 


Mean 


Per  square 

mile 


254 
73 
46 
45 
SO 
39 


0* 

348 
162 
123 

75 

33 

16 


80* 
54» 

20* 

10* 
5* 

10* 
966 
917 
133 

59 

54 

55 

50 

5* 

0* 
500 
683 
239 
163 

98 

55 

28 

20* 
5* 


.003 
.002 
.001 

.0004 
.0002 
0004 

.043 

.041 

.006 

.0026 

.0024 

.0024 

.0022 

.0002 

.022 
.030 
Oil 
.007 
.004 
.002 
001 
.0009 
.0002 
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J^itcharge  in  second-feet  ' 

Mean 


Month 


Maximum 


1915 
January    . 
February   . 
March  ... 

Api:l  .... 

May 

June    

July  

August   . , . 
September 
October    . . 
November 
December 


Minimum 


86 
116 
62 
22 
96 
57 


•  Kstimated 


45 
11 
11 
0 
0 
11 


•0 
•0 
♦2 
•95 
67 
SO 
40 
4 
30 
34 
•8 
•2 


Pfr  square 
mile 


(WO 
.004 
.003 
.002 
.002 
.000 
.«)! 
.(XL' 
.000 
.000 


.\  stream  gauging  station  was  established  near  Estevan.  Sask.    by 
the  Irrigation  branch  of  the  Department  of  tl      " 
following  IS  a  summary  of  discharges: 


nterior  in  1911.   The 


DISCHARGE  OF  SOURIS  RIVER.  NEAR  ESTEVAN    SASK 
(Dramage   area.   4.S50   square   miles) 


1911 
June    (23-30) 
July    . 
August 
September 
October 
November  (1-15> 

1912 
June  (25-30) 
July 
August 
September 
October 
November 
December 

1913 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


Minimum 

i        Mean           ^' 

r  sauare 
mile 

..          ...     1                        1 

7.7 

'         12.2 

.003 

.60 

1           4.39 

B.OOl 

.50 

1 .49                ( 

1  003 

.42 

1.91       ;         ( 

)0004 

SO 

33.8         1         ( 

3.007 

9.6 

19.1         1         ( 

).004 

'5? 

20.2                 f 

)  004 

9.5 

13.2                 C 

t  003 

3  6 

5.1s            C 

1  001 

2  3        1 

3  02 

.0006 

2.6 

6.67               (1 

0010 

2.8 

4.41      ;       n 

001 

1.4         1 

1 

2  26               0 

0005 

0.00       ' 

0.287              0 

onni 

0.00 

2420 

0005 

9.80       i 

44.000 

0100 

30.00       i 

409  700     i 

0900 

1170       ! 

17.300     ' 

0040 

3  50 

12.400 

00.10 

8.10       { 

21.400 

no.io 

2.30 

4.230 

0010 

0.00 

0.659 

0001 

0.00      1 

1.050 

0002 

2.00      j 

0.33      I 

2.230 

0005 

0.961              0 

0002 

-  3 


00 
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'^''*£?^'*^_0L??^!51?_?'VE^NEAR  ESTEVAN.  SASK.-CoH,inu,d 


Month 


I9I4 
January    . 
rebriiary 
March 

April     

May    

June    

July    

August   . . . 
September 
October    . . 
November 
December 
1915 

i^.iiuary    . 
ebruary    . 
March 
April 
May  .       . 

June     

July  

August   

September  . 
October  . . . 
November  . 
December    . 


Discharge  in  second- feet 


Maximum 


0  43 

0  57 

200.00 

500.00 

132  00 

613.00 

34.00 

5  20 

1.50 

2.00 

1.20 

1.10 

1.11 

5.90 

3.80 

3.80 

3.00 

2.40 

8.90 

.60 

.05 

.06 

1.05 

.76 


Minimum         Mean 


0.07 

0.34 

0.49 

77.00 

36.00 

28.00 

3.60 

0.80 

0.46 

0.59 

0.53 

0.90 

96 

81 

2  10 
24 
47 
47 

01 

11 

01 

.04 

.60 


Discharge  observations  on  this  river, 
available  for  a  station  established  by  the 
Minot.  N.  Oak.    The  following  is  a  sum 


0.30 
0  50 

86.00 
229.00 

65.00 
155.00 

14  40 
2.20 
0.83 
1.35 
0.76 
1.00 

1.01 

1.85 

1.86 

3.00 

1.96 

.99 

1.20 

.28 

.04 

.05 

.43 

.72 


Per  square 
mile 


0.00007 
.00011 
.019 
.05 
.014 
.034 
.0032 
.0005 
.00018 
.0003 
.00017 

0.00022 


000222 
000407 
000410 
000660 
000430 
000218 
000264 
000061 
000009 
000011 
000094 
000158 


ering  a  longer  periotl.  are 
S.  Geological  Survey  at 
ary  of  same: 


MONTHLY  DISCHARGE  OF  SOURIS  RIVi-R,  AT  MINOT  N    DAK 

.__ _!?■■•!"«««  ■«».  8,400  square  miles) 


Month 


1904 

Spring   flood 

July    

August    

September    

October    

Novemfier    (  1-25) 
1905 

March   (531)    ... 

April    

May     

J'.ine    

July   

August    

Septeml>er   

October    

November    (1-28) 


(estimated) 


Discharge,  in  second-feet 


Maximum 


12.000 

427 

152 

106 

87 

87 

108 
78 
l.» 
119 
108 
1U8 
87 
20 
3.1 


Minimum 


152 
106 
68 
68 
50 

78 

a 

.53 
68 
59 
33 
10 
10 
20 


Mean 


258 

114 
81.7 
71.8 
64.3 


Per  square 
mile 


.031 
.014 
00^7 
.0065 
0077 


97.6 

.012 

61  2 

0073 

64  1 

0076 

98  6 

012 

81  3 

(XW 

68  4 

noei 

303 

00,16 

15.5  j 

0018 

24.6  ' 

OCjv 

jmm^^:^^mi9m^ 
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DISaiARGE  OF  SOURIS  RIVER  AT  MINOT.   N.  DKK.-Continued 


Month 


1906 

April    

May    

June    

July    

Auguit    

September  

October    

November   H-IS) 

1907 

April    

M«y    

June    

July    

Auftuit 

September     

October    

Novenil)er   

December    


1906 
January    . . 
February    . 
March    .. 

April  

May    

June    

July    

August   . . . 
September 
October    . . 
November 
December 


Year    

1909 
March   <  21-30) 

April  

Wfay    

June    

July  

August   

September  

October    

November   

1910 

January    

February    

March  

April   

May     

June        

July  

August    

September   .... 


Discharge  in  second- feet 

Maximum 

Minimum 

^ — 

240 

Mean 

Per  square 
mile 

1.320 

454 

.054 

218 

108 

159 

.019 

499 

286 

401 

048 

286 

130 

214 

.025 

130 

31 

61.9 

.0074 

31 

18 

26.2 

.0031 

18 

8 

16.1 

.0019 

18 

18 

18.0 

.0021 

621 

35 

183 

0  022 

2.190 

707 

1.500 

.179 

2.100 

268 

820 

.09S 

885 

243 

470 

.056 

219 

52 

104 

.012 

52 

20 

36.2 

.0043 

20 

.0024 

16 

.0019 

11 

.0013 

8 

.00095 

6 

.00071 

20 

.0024 

644 

174 

311 

.037 

163 

109 

136 

.016 

407 

152 

239 

.028 

174 

99 

125 

.015 

120 

80 

94.1 

Oil 

89 

28 

63.0 

.0075 

35 

15 

23  1 

.0028 

35 

30 

.0036 

IS 

.0018 

644 

1 

1 

8P.2 

Oil 

546 

i.om 

422 

546 

163 

70 

52 


.57 
.57 


196 

207 

141 

70 

38 

7 


-U 


243 
436 
231 
174 
29 
II 


411 
727 
289 
322 
82.1 
37.7 
15  S 
.509 
.507a 


u  Partly  estimated 
b  Estmiated. 


0.5^ 

0000060 

.56 

000060 

127 

015 

141 

171 

020 

79 

110 

013 

28 

466 

.0055 

10 

21.9 

.0026 

.3 

2  13 

00025 

.2 

.40 

000048 

0.049 
.087 
.034 
.038 
0098 
.0045 
.0018 
000061 
000060 


82  ^'OMMISSION  OF  CONSERVATION 

J!^!^^jO^_SOVRlS  RIVER  AT  MINOT.  N.  DAK.-Con,inur, 


Month 


mo~Con. 

October    

Novemlicr   .... 

Decern  l)cr    

1911 
March   (19-3!  i 

April 

May    

June    

July  

August   

Septemlxr  

October    

Novemfier   

December    

1912 
March   (24-31 1 

April   

May    

June    . . 

July    

AuKust    

Sepfniber 

October    

November    .... 

1913 
March  .... 

April 

May    

June    

July  

AuKit<it    

September   

<>ct(il)ei-    

Niiveml)er    

1914 
March 
April    ... 

May     .■.'■■; 

June 

J"iy 

AllRUSt  

Septemliir 


Discharge,  in  second- feet 


Maximum  |  Minimum  i      Mean 


.6 
.7 


14 

744 

722 

214 

64 

24 

4.4 

7.6 

18 


4.Sfl 

1.200 

983 

498 

69 

60 

52 

69 

69 


1.080 

266 

90 

174 

125 

79 

5  6 

47 

66S 
1080 
293 
«2 
200 

9 

65 


.5 
.5 


2 

14 

146 

55 

14 

3. 


13 
306 
235 
69 
60 
JO 
24 
24 
30 


266 
90 
23 
17 
68 

5. 

2 

3 


266 
150 
1.17 

9 

2 

1.8 


I 


.52 
.57 
.5* 

6  80 
339 
449 
l.W 
34.1 
15.6 
2.27 
2.55 
10.1 
2 

173 
695 
511 
239 

66  7 

42  7 

33.5 

48.0 

42.3 

59 
795 

144    I 
30.4 
74.9 
87  3 
20.6 

3  17 
24.5 

186 
646 
227 
265 
47  8 
5.10 
4.07 


Per  »<|iiare 
mile 


000061 
.000068 
.000060 

0.00081 
.040 
.053 
.016 
.0041 
.0019 
.00027 
00030 
0012 
.00024 

.021 
.08.) 
.061 
028 
.008 
.005 
.004 
.006 
.005 

.007 

.095 

.017 

.(KM 

.009 

.010 

.002 

.00(M 

.003 

.022 
.077 
.027 
.0.12 
.(X)6 
0006 
.0005 


31  im'an.'';:tTa;p;oS,;trt'"'  P"-^^~^'»-  l.  1907:  to  March 

Period.     D,.yuru.VTr.:Ztr  »    o  o'cJmtr  ?r%SS";'"T'  '"''""^  •"' 
an.l  IS  only  approximate  "ecemt.rr  .11,   1908.  has  been  estimated 


Minnedosa  River 


The  Minnedosa  .  L.«!.  Saska.rhewan .  nver  ri.se.s  in  the  sc.ntherlv 
'i.rect.on   unt,!  ,t  reach..   Municdusa.     At  this  -own  thr  nver  u.rZ 


5  i  i~i  2  ?  a  i'  rni-TttTH-rti"1 


:        ^-  .■■■ '  -    I'-   ■'  ' 
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almost  at  right  angles,  and  flows  southwesterly,  until  within  about  15 
miles  of  its  mouth,  where  it  resumes  its  original  course  to  the  south- 
cast  and  joins  the  Assiniboine  river.  The  confluence  with  the  latter 
occurs  eight  miles  west  of  Brandon,  almostly  direct  south  of  the 
headwaters. 

The  watershed  of  the  river  includes  an  area  of  1,640 
'^T'^j^JJ^  square  miles,  the  greater  portion  of  which  is  hilly  and 

undulating.  The  width  of  the  basin  in  the  upper 
reaches  approximates  45  miles,  and  its  length,  from  mouth  to  head- 
waters, 60  miles.  In  its  upper  basin  there  are  numerous  small  lakes, 
draining  into  the  upper  tributaries;  from  thi.s  section  most  of  the 
drainage  is  derived.  In  the  lower  reaches  of  the  river  very  few  tri- 
butaries are  met  with.  The  largest  single  drainage  entering  it.  Rolling 
river,  is  encountered  about  13  miles  north  of  Minnedosa. 

Its  course  throughout  is  very  tortuous,  and  though,  as  above  noted, 
the  length  of  the  basin  from  headwaters  to  mouth  is  60  miles,  the 
actual  length  of  the  river  is  125  miles. 

The  valley  of  the  river  is  well  defined.  The  banks  vary  in  height 
from  100  to  300  feet,  while  the  distance  between  them  varies  from 
1,000  feet  to  a  mite  and  a  quarter. 

The  -soil  is  principally  sandy  clay,  which,  in  some  parts,  particularly 
on  the  lower  levels,  is  thickly  strewn  with  boulders.  This  soil  generally 
overlies  a  stratum  of  gravel,  and,  at  a  depth  of  about  five  feet,  blue 
clay  is  encountered  in  most  sections.  Pockets  of  quicksand  also 
occur  but  are  not  common. 

The  river,  almost  throughout  its  entire  length,  flows  over  a  bed 
composed  of  fine  gravel  and  sand,  which,  in  some  localities,  is 
thickly  covered  with  large  boulders.  In  width,  the  bed  varies  from  50 
to  90  feet.  No  rock  outcrops  have  been  noted,  and  it  is  not  likely  that 
they  occur  in  any  portion  of  the  river. 

In  the  upper  reaches,  much  valuable  timber  has 

v^eblti^  been  observed,  hut,  elsewhere,  very  little  marketable 

timber  is  to  be  had ;  the  country  is  well  settled  and  the 

land  largely  under  cultivation  throughout  the  basin.     The  unbroken 

land  is  generally  covered  with  small  poplar  and  scrub. 

This  basin  is  one  of  the  oldest  settled  in  the  province.  The  soil  is 
lich,  and  the  section  north  of  Minnedosa  is  noted  for  its  oat  crops, 
while,  in  the  southern  portion,  wheat  forms  the  chief  product.  It  con- 
tains the  settlements  of  Rivers,  Gauthier,  Rapid  City,  Riverdale,  Min- 
nedosa, Rolling  River  and  Elphinstone. 

The  river  is  navigable  only  by  rowboat  or  canoe.  Throughout 
its  course,  with  the  possible  exception  of  the  extreme  upper  portion 
of  its  basin,  the  roads  are  in  very  good  condition,  and  the  river  easily 
accessible.    It  is  also  in  close  touch  with  the  different  railways  along 
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period  of  three  weeks,  but.  w   h  tki'lTclrlT'    "^''  ''''  ' 
t.on  i„  the  stage  of  the  river  has  been  2  7^  """"'"'"  '"''" 

Power  Survey,  .  ^  reconnaissance  survey  of  available  water-oower 
«.d  Storage''       ^"es  was  made  during  the  summer  of  1913  bv  X 

ined  from  the  As'  Zi  :  t""''™""'^  '"^^'^^-  ""'^  -e!  was  exam! 
and  invest  gtfontrrc,::  '""V^'^"'  ''"'"  '"''^^  ^'^^^  ^^--^°-. 
1-adwaters^above  eX 2/  Th  '  ^'T^%^'^-  ^^^^  up  to  the 
facing  this  page  gTves  the  '--  ^'^  Minnedosa  river 

anddsothetuoexiltTnJd     T  °^  ^°"'"  P"^^'"^'^  '^'^^^  ^^r  dams 

The  lake  and  rSmltrS  Tb'"T'^"^'  '>'  ''^'  --^>'- 
-rshes  in  the  upper  bal.th"  h^-^,  ^  !,  S'fdrt  '^"'  ^"^' 
poses,  are  as  follows:—  "tiiized  for  storage  pur- 

jtSsh 'Lr'"""^  ""'''  ^''''''  --^   •  •    ^^X)  acres 

Bottle  and  Spruce  lakes  . . .' If!?  "" 

Squaw   creek    .  ''  "" 

C'ear  lake                ^'^^  "" 

Proutt  lake' ■■.■.■.■;.■.■ ^'^  " 

Stuart  lake   .  ^^^ 

Oak  lake   ...           ^^^  " 

Thomas   lake    .■.■.;.■ ['f^  " 

Beauford   lake    '^^  " 

Long  lake  ....      ^ 

s^"dy  lake ■::::::;• ^-^^oo  •• 

can  be  secured  in  thJUteShT'  '°"'^'"'  ''  ^"^  ^^^^■"'^  ^^^^^ 

fron?;at?ot';t:  -rnoT'^ -^^"^  ^°"  '"  ''^  «-  °^  ^-  ^'ve^ 
for  poler.  sSd  fr  Xd"tro;'^2^'''^  °^'f  "*^^  ^-^^-^ 
which  seems  possible  durSg    ertain  ve/r  ^/^^^"^"^^^^  ^e  feasible. 

following  power  would  be^^^^bV  T^^n^^'dS^nT  st"'"r '^ 
assumed  efficiency  of  80  per  cent-  ^"Serent  sites  with   an 

Dam  Site  No.  1  .  . .  40  ••  ..  !" 

Dam  Site  No.  2 45  ••  ..  i^ 

DamSiteXo.3 [47  -  -  gS         :: 

Dam  Site  No.  4  .  .  20  ■•  •■  ?^ 
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Brandon 
Electric  Light 
Company 


Power  Developments 
The  hydro-electric  plant  of  this  company  is  situ- 


ated    on     the    Minnedosa    river,     one     mile    above 
f  .u      ■        r  J^^  J""'^t'°"  with  the  Assiniboine  and  nine  miles  west 

sists  o  ,N4  /  rV  "''  '°"'""''  '^^'°  ""'^^-  ^^^^  °f  which  con- 
sists of  a  54-mch  wheel  geared  to  a  300-k.w.  generator.     The  elec- 

stepped  up  to  11,800  volts  by  six  100-k.w.  transformers.  A  nine- 
m,le  transmission  hne  of  No.  6  hard-drawn  copper  wire  carries  "he 
energy  to  Brandon,  where  it  is  received  at  the  company's  steam  ^a! 

^^j':^t^:^ir  -"  '^  ^  -  ^^  ^-^--  --- 

With  regard  to  the  fluctuation  in  the  flow  of  the  river  at  this  point 
the  operating  company  states  there  is  a  .sufficient  supply  of  Ta"/; 
dur,ng  eight  months  of  the  year,  commencing  about  the  .ni.idle  of 
Apr.  .  but  that  there  is  very  little  water  between  January  and  Apdl 

12Z  \n  1  '""  ^°""'°'"'  ^"'  P^^^'^  -  --""t  of  having 

ILn  ^  r  ^^  '  ""'■■"  ^^^^-^-heating  system  operated  by  the 
company,  the  water-power  plant  is  practically  inoperat  ve  during  he 
winter  months  when  the  energy  is  derived  from  steam  power 

Au^Uary  ^re  If'the  T"'"    "'Z""-  ''"''   ^"^^'"'^    '"    ^'^^   «"" 

Steam  Plant  "^  .°*  ^^^  ^'^y-  '"   addition   to  the   steam-generatine 

finn    H-  .  -K  .•    ^''"'P'^'"^'   '""^'"''^^   ^^e   water-power   plant   sub-sta 
tion,  distributing  system,  central  steam-heating  .system,  and  two  3^- 

noTin?  7  "7"""'  '°^  ^'^  ''''''  ^^''^->--  T'he  maximum  Z.S^ 
not  including  the  street  railway  bad.  is  600  k.w.  in  summer  and  1  (» 
k^w.  in  winter.  Before  the  street  railway  commenced  operations  the 
hydro-electnc  p  ant  carried  all  the  load  from  April  1st  to  Septemb  r 
1st  and  part  of  it  from  then  to  December,  closing  down  .t  ntt 
lr:,2T,7^:^  ^'  '''  ''''-'  -"-^  '-^  ^^'^^  3(X)  k.w.  to  The 

Minnedosa  Jhis  company  has  built  a  dam  across  the   Min- 

Com^Ly  "'^;^:  ,'"'^^:'  "'^''^^S  a  head  of  about  25  feet,  im- 

mediately  above  the  town  of  Minnedosa.      The  dam 
-s  approximately  1,800  feet  long,  125  feet  wide  at  the  base    an      s 
constructed  of  earth  and  heavy  clay  with  concrete  core     T  e  powe 
house  IS  situated  several  hundred  feet  below  the  dam.     At  present    t 
conta,ns  one  unit  but  provision  is  made  for  the  installation  of  a  secon 
250  k^     TT""  "  ''■'"^'  '°"^°"*^'  ^^'''"'-  ^i-«  connected  to  a 
mstriDuted  at  2,200  volts.     The  maximum  load  carried  is   ISO  hn 
but  It  IS  expected  that,  with  the  help  of  the  local  storage  creaLb^ 


I    'I 


m  tm^vm.. 
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'^ile  wide  and  three  and  one  ha  r^i,'  T^'    \  one-quarter    of    a 
been  erected  on  the  outlet  of  C  1     ?  'T  .  ^  ''°^'^^  ''"^  ^as 
'•"  a  straight  line,  hut  aho^t  200^  Z  fot  """'';  '^^  .'^^  -''^  ^^'ant 
A  steam  plant  of  125 '/""  "'"'^  ^^"°^^'"g 'he  nver. 

installation  of'the  hydro  electric  S''  '''''''  ^'^  ^°^^"  ^^^°-  ^"^^ 


Month 


1913 
January 
Febriiarv 
>tan-h    ', . 
■April     . . . 

May    

June 

July     .....' 
Aiipiist     .. 
September 
October    . . 

1914 
January    . . 
February  . 

March    

April   

May    


_pischarge  in  secnnd-feet 
iximum     Minimum 


1,942 
901 
487 
507 
475 
126 
271 


1.336 


507 
180 
154 
211 
99 
12 
13 


Mean 


50* 
60* 
60* 

927* 

520 

330 

372 

235 
61     , 
72     1 


*  Estimated. 


20* 

20* 

20* 

510 

937* 

317 

590* 

Per  square 
mile 


.04 

.05 

.05 

.74 

.42 

.26 

.30 

.19 

.05 

.06 

.016 
.016 
.016 
.750 
.472 


Minn^/o^sa  r^'^^'liLl^^es'trjKT ''^   ""^-'^  show  that  at  times  the  flow  of 


anies  negligible. 


DISCHARGE  OF  MIXNEDOSA  Pivirn   a  a,  ^ 


Afonth 


1915 
March    . . 

April   

May 

June    . .  . 

July  

August  . . 
September 
October  . 
November 
December 


'are  niilesi^ 
Discharge  in  second-f^et 
:iximum  I  Minimum 


250 
75 

107 

121 
64 
77 

135 
85 


37 
36 
S3 
40 
36 
69 


'  Estimated 


Mean 


*2 
*9S 
56 
78 
80 
48 
54 
88 
•40 
♦8 


Per  square 
mile 


.002 

.085 

.O.SO 

.070 

.071 

.043 

.048 

.079 

.036 

.007 


'V- 

-•'■,"*v 


'1     -.    '■^-.'frW.cr^^-i?    vrroMUV*'      i-£:>r:-;U 
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Birdtail  Creek 

«a,d  a  tew  ,„il„  above  Binle     UeloTuint  i  '       "'"*'  ™"- 

Work  De„ar„™„,,  „„   behal/  „(  X  S      '  o     Zt"T       "'" 

a  snaall  rapid,  divides  into  two  strean's     v^  ch         ''ie     "V    T'' 
tance  downstream     'PHp  n^.fU  t      ,  i-- unite  a  short  dis- 

of  about  400  fee^be  o,^ "^ich^^  'k  ''''''  ''  '^^^'  ^""-  ^  "■^^-'- 

20  feet.     The  ba^ks  a "   of  > ''?  '^''"''"^  *°  '''  '^^'^'"  "^  "^^-'v 

stones.     The  dam  can  be  /n    .''"V"''"  '°"^''"'"^  ""'"^^""^  field 

feet.  which^^idTs  i^^err^^fir -,S"Th^''  "  " 

estnnated  at  ^jO  hn    availahip  f«.    •  required.     Ihe  power  is 

nn»    f  .u        u  '^■'  ^^^"^'^'e  for  nine  months  of  the  year 

a.  abandoned  grist  and  saw  mills.     Each  of  , I  em  tj]Z       "'■'," 
and  .en  fee,  head  bn.  auxiliary  s,eam  pl.„°,l  '^Z  '  ed      """  """ 

=„„:^;;raj,tre/rrd^  ft"- "'■•''- ^ 


Qu'Appelle  River 


:nronJtrdi:;^:;i£-^^^ 

course,  here  and  there  traversfng  W^akl      [ 'r\V"  '  -""fr^ 
one  of  its  tributar.Vs    ;»  .u     .  cf       ^  ^^**  Alountain    ake. 


I  y 


i'^ 
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A  gauging:  station  was  established  at  Lumsden,  Sask.,  by  the 
Irrigation  branch  of  the  Interior  Department  in  1911.  The  following 
IS  a  summary  of  the  observations  taken  at  this  station  sin^e  that  year: 

MONTHLY  DISCHARGE  OF  QU'APPELLE  RIVER,  AT  LUMSDEN 
( Drainage  area,  6,160  square  miles) 


Month 


1911 
May   (12-31) 

June    

July    

August 
September 
October   (1-28) 
November    (12-30) 
December 
1912 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


second-feet 


1913 
Januarj- 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
1914 

January 

Februarv 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


83.9 

133.0 

42.6 

12.9 

32.4 

15.4 

3.72 

2.77 


Per  square 
mile 


0.727 

0.355 

15.8 

395.0 

523.0 

158.0 

86.4 

34.1 

29.0 

23.6 

16.6 

2.71 

0.013 
0.022 
0.007 
0.002 
0.005 
0.002 
0.001 


0.0001 

0.0001 

0.002 

0.064 

0.084 

0.002 

0.014 

0.006 

0.005 

0.004 

0  003 

0.0004 

0.0020 
0.0004 
.0090 
0.0700 
0.0130 
0.0070 
0.0070 
0.0050 
0.0020 
0.0010 
0.0010 
0.0006 

0.0002 
.000001 
.0003 
.014 
.0054 
.0039 
.0032 
.0012 
.0009 
.001 
.0007 

0.0004 
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ER.  AT   LUMSDEN 


Month 


1915 
January    . 
February    , 
March    . ,  . 

April   

May    

June    

July    

August   . . . 
September 
October    . . 
November 
Ijecember 


Maxi 


mum 


Discharge  in  second- feet 
Minimum  '      Mean 


1.05 

.20 

.48 

18.70 

17.00 

9.10 

8.70 

4.30 

5.80 

U.50 

9.30 

2.28 


.20 


.66 
6.90 
6.30 
3.40 
1.80 
2.00 
5.00 
2.09 
1.37 


.77 

.06 

.08 

9.00 

11.20 

7.60 

5.90 

2  60 

3.70 

9.30 

3.80 

2.10 


Per  sijuare 
mile 


.0(X)12 
.IXIKJl 
.00001 
.00146 
.00182 
.00123 
.00096 
.00042 
.00()-.', 
.(K)ISO 
.0(X)62 
.00034 


Moose  Jaw  Creek  — - 

CotllT%\TZT  t";"  '''  "°"h-western  slope  of  the  Mi..o„ri 

.Sr9   rant  XX  "' ';1"^^^"\^"  "^^^  '^^"-'-d-  ^^-l^"  •  *"  town 
nip  :?,  ranjje  AA,  west  of  second  mer  HJan      t»  <?„  i 

a  nage  area  „  e«taated  ,o  be  ,b„„,  1.830  s,,are  n  i  e      TM  \ 
General  Throughout   its   length   the  creek  flows   in  a  very 


(irai 
is 


the 
area 


tortuous   but   well-defined  channel.     The   upper   por- 


Description 

of  Stream  .-  , 

fee.  .leep  and  a,  M„„.,e  JaltC  m'e  '  S     TiirkS    ;  ,t"'  "? 
.»  very  ,„„h,.  pa„i„„„,,  be,w«„  DHnUaJanl  M„« ';;;"„T* 

feet  per  mile  of 


.he  .o,a,  de,ee„,  is  o„,,  6.5  feeT'orara-^-z^ 

DnS;:a,';r:^:rp::f,;f-  ^'^::  v"'^-^r"- 

".™.c  pal   H.™   i„  .ec,i„„    19.  .own.hip    1       £  .e   XX  "     ..!  f  ^ 

.6.foStf6.r.:  xxvr':sf„tet,T5e"'T-'  "-.'■■  ;«"°" 

.io„  branch  „,  ,he  Interior  Depar,nen,T„  19,0     Tb:-;',,"''  '"'.'''- 
summary  of  observations  since  thai  year"  "'""  "  ' 


!  -tl 


■?i::^^.'.-':  .^'''MsaE 
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DISCHARGE  OF  MOOSE  JAW  CkEEK.  AT  McCAPTHVS  RA\nH 
(Drainage  area,  1.7ly  sciuare  miles) 


Month 


1910 
April    (7-.W) 

May    

June    

July   


May 

June    

July   

AiiRust     . 

September 

October    . 

Xovemher 

Decemlier 
1913 

April   .... 

.May    

June    

July     

AtiKust   ... 
September 
October    . . 
N'oveniber 
December 

1914 
March  .... 
•April 

May    

June    

July 


Discharge  in  secund-feet 


Maximum    Minimum  ;      Mean 


27.45 

I12.8() 

43.60 

4. 35 


1911 
March   (19-31) 

April    

May    

June    

July    

AuKUst    

September   

October    jg  Q 

-Voveinbtr   ( _'8  daysj 
December 

191.' 
J.inuarv 


72,0 

.?65.0 

123.0 

285. 0 

21.0 

0.8 

0.4 


8. J 
1.5 


0.14 


i^l""''    '5-30)    ::.■;       634.0 


1,329.0 
111.0 
54.0 
6.2 
1.55 
2.6 
2.0 
0.14 

313.00 

13.70 

2.85 

32.00 

3.90 

0.60 

.38 

.60 

0.33 


15.00 

198.00 

13,60 

9.30 

^f^"'\---'-''-y-'-yy ''■''.'.'. :.::..    oiS 

November 
December 

1915 
April 
May 
June 
July 


1  10 

0.51 
5,35 
0.00 

0.70 
29.00 

2  00 
4.80 
0.50 
0.(X) 
0.00 
0,00 
1  60 
0.08 

0.01 
52.0 
39.0 
14.0 

1,6 
0.95 
0.40 

1.40 
0.05 
0.02 

15.10 
0.93 

.28 

.33 

.09 

.00 

.00 

.33 
0.00 

8,00 
10.40 
1.52 
1.30 
0  04 
0.00 
0.00 
0.00 


6.80 

29.21 

22.77 

1.18 

31.90 
188,00 

37.80 

71.00 
2.80 
0.21 
0,08 

11,50 
4.15 
0.55 

0.095 

257.2 

521.2 

48.5 

23.8 

2.87 

0,94 

1.93 

1.32 

0.049 

87.10 

6,37 

0.98 

12,09 

0.64 

.12 

.20     I 
.38 
0.10     I 

1.10  ' 
66.00  ' 
5.60  I 
3.40 
0.43  ; 
0.01 
2.40  i 
0.34 


Per  sijuare 
mile 

0.0039 
0.0170 
0.0132 
0.0007 

0.018 

0.109 

0.022 

0.041 

0.0016 

0,0001 

0,0000 

0.0067 

0.0024 

0.0003 

0.0000 

0.149 

0.306 

0.028 

0.014 

0.0017 

O.OOOS 

0.0011 

0.0008 

0.0000 

OOSI 

.004 

.0005 

.007 

.000 

.000 

.000 

.000 
0.000 

O.OOOS 

0.038 

0.003 

0.002 

0,000 

0,000 

0.001 

0.000 

.00086 

■J0024 

.00016 

.00008 


-".•^4V.tf- 
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Shell  r.vcr.  one  of  the  larprcsf  trib.itaries  of  the  Assiniboine  rises 
m  the  northerly  portion  of  Duck  mountain,  and  empties  into  the  Assini- 
boine about  three  miles  abne  the  village  of  Shellmouth 

I  he  general  direction  of  the  river  is  ahnost  due  south  from  its 
source  to  a  point  wiM,i„  five  miles  of  its  niouth,  where  it  bends  sharply 
to  the  west  and  joms  the  Assiniboine.  ' 

Nature  of  The  drainage  basin,  near  the  mouth  of  the  river 

^TL^r  ';'  "'"■?■•  •'"'"^  '""^''''^  ^''''''''  "'<=  watersheds  of 

7<^  ^^"ey  aid  Assiniboine  rivers;  bm.  in  the  upper 

reaches,  ,t  broadens  out  to  appro.ximately  35  miles  in  width,  where 

adjoms  the  watershed  of  Swan  river.     It  is  in  this  upper  section 

that  most  of  us  dramage  is  obtained,  though  throughout  its  course  it 

rivlr    K '  ^T^m'"']  '''°"  '"■'""^-    '^^^  '^^^*=^'  ^--"^"^arv  enters  tl,e 

ruer  about  70  m.es  from  the  mouth,  and  is  known  as  the  East  branch. 

The    ength  of  the  basin  from  north  to  south  is  approximatelv  W 

^  mi'lel  ""'■  "''"'  ^""°"'"^  "'  """''"^^'  ^''  ^  '-^^'^  "f 

Of  the  smaller  rivers  of  the  province,  the  Shell  has  one  of  the 

mos    beaut.ftd  valleys.     It  varies  in  depth   from   100  feet,  nea 

headwaters   to  350  feet,  about  four  miles  from  its  n,outh.  and  has  an 

average  width  of  three-quarters  of  a  mile. 

The  banks  are  mostly  of  a  gravelly  nature,  strewn  with  boulders 

and  overgrown  w.th  scrub  and  small  poplar,  while  the  agricultural 

v,>h  r  f'/'-'^'^f"^  °"   ^'^'^^^  ^''^^  ^vill  compare  very   favourably 
u.th  the  best  m  the  province.     The  bed  of  the  river,  which  varies 
between  50  and  90  feet  in  width,  is  of  a  gravelly  nature  through 
and  strewn  with  large  boulders. 

Throughout  its  length  there  are  no  distinct  falls,  but  numerous 
rapids  occur  where  the  valley  narrows  and  the  bed  is  contracted. 

Valuable  \'aluable  timber  is  found  in  the  Duck  Mountain 

KS  !''T  ?'"7'  ""  "''  ''^^''  '''''''''■     Southwar.l.  the 

""^^'' ''as  been  burm  over,  and  scrub  and  light  poplar 

cover  the  unbroken  land,  while,  in  the  bottom  of  the  vallev,  there  a  e 

consKlerable  quantities  of  spruce  and  tamarack.    Some  splendid  groves 

AsshXinr'  ""'        "    °"  '''  ^"''  "^  '^'  ^■""'''°"  °^  '^'  S''^"  ^"^ 
There  is  a  variation  of  about  four  feet  between  high  water   which 
usually  occurs  during  the  months  of  May  and  Tune,  and  the  low        e 
in   September.     The  river  is  not  subject  to  "sudden  changes  nor    o 
excessive  floods,  its  rise  and  fall  being  normally  steady  and  gradual 
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nn  account  of  .he  shallowness  an.l  the  numemus  rani.ls  enco.mt- 

en  IV  t  '^^'"r„''"'"*''  '"•'•  ^°''  "  ^°"^i<l"able  distance  in  its  mi.l.lle 
length,  trails  follow  .ts  course  closely.  The  Canadian  Northern  ra  ! 
wav  crosses  it  at  Shevlin.  -^lorinern  ran- 

•IthoHRh  the  southerly  portion  of  the  basin  is  well  settle.!   there 
are     ,!y  two  small  villages  on  the  river  itself,  one  at  Asessippi   about 
four  nules  from  the  „,outh.  and  the  other  at  Shevlin.  25  m"es  upstre^n 
Asessipp,  possesses  an  old  flour  and  grist  mill  which  ha«  been 

south  of  A.ess,pp,.  and  a  splendid,  well  settled,  farming  country  lies 
between  the  two  towns.  **  '-"umry  iies 

The  precipitation  records  taken  at  Russell,  ten  miles  south  of  the 

"nfalfof^f^r^H^  '  'T'  °'  "'"^  ^'^^^  -^  ^'-  ^  --n  yJw 
ramfall  of  16.4  mches.     Records  taken  at  Swan  River,  north  of  the 

Zf  I     ,7       u      /  ^"'"^  ^  *"""  >"^'y  precipitation  of  approxi- 

Tc    al  rinoff   th      '  ''"^  ''T     ^^^"'"'"^  ^5  per  cent  of ThT  as 
actual  mn-ofT   the  mean  yearly  discharge  would  be  288  second-feet 
or  0  33  second-feet  per  square  mile  of  drainage  area. 

Discharge  Measurements.— In  November  lOn  ♦!,«  \it  •.  i, 
Hydrographic  Survey  established  a  gau^^^iation  on  r^l'tt^ 
as  >e  .  .suftcent  data  have  not  been  collected  upon  which  to  blse  a 
survi?  rru'  Ir-  ^  '■"''"^^  measurement  made  by  tlis 
WheY'th  '  ''  ^^'  ^^'^'  ^'  ^^^^'^^'PP'  ^^^'e  213-5  second-fee' 
When  th.s  measnremem  was  made,  the  flow,  according  to  S 
au    onty.  approached  very  nearly  the  ordinary  lo^-water  level  fo"h 


ExceUent 
Water- Power 
Potsibilitiet 


Respecting  the  power  development  possibilities 
no  survey  work  has  been  done  on  the  river,  but  casual 
observations  and  available  information  indicate  that 

o7rZZ7r-  '''-  '''-'"'  --^  °-  °^  ^'^  ^-  oi  the  smair  t^ 

From  the  mouth  of  the  river  to  the  confluence  of  the  East  branch 
approxunately  7  miles,  there  is  a  difference  in  elevatbn  ofl^Teet" 
re..V  ?"■'"'''•  ^^'^  ^^"  '^  ^""^  evenly  distributed  in  thTupS 
natur!?'  /'  "  ""'"'  "''■'^'  •"  ''''  '°-"  P««ion  o*"  the  river     tZ 

The  one  development  on  the  river  at  Asessippi  has  a  head  of  10 
feet  and.  though  using  only  a  small  portion  o ''the  flow    devebped 
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SO  horse-power:  at  no  perio,!  of  the  year  was  tr.t.ble  experience.! 
rrom  lack  of  flow. 

As  no  survey  has  been  made  to  ascertain  possible  .lam  sites  the 
.n  ormafon  as  to  actual  head  at  any  such  site  is  m.t  available,  but  the 
followmp  tabic  jj.ves  the  possible  horse-power  per  foot  of  hea.l.  with 
an  assumed  minimum  monthly  flow.  This  assume.l  flow  is  taken  as 
exten.lmg  over  a  jieriod  of  six  months,  from  May  to  October,  and  is 
subject  to  revision. 


Head  in  feet 


1 

10 
20 


Assumed  minimum  flow  in 

second-feet  during  the 

six  open  months 


200 
200 
200 


Available  horse-power  at  80 
per  cent  efficiency 


18.2 
182.0 
364.0 


iJT^ol's    ^^'"'7,"°^^'  °"  »he  river,  a  measuren>ent  taken   on 
Jan.  20,  1914.  recorded  only  12  second-feet. 
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CHAPTER  III 

Western  Tributaries  of  Lake  Winnipeg* 

METKKINC.   STATIONS    FSTAHLISUIU)    HV   Tlir    MWITOBV 
HVDROMETRIC  SURVEY  ' 

Name  of  rivfr  >;iiiia«i,,n  i  •■  . 

.^ ^^'i?" '  VV  hen  cstal.lished 

Fairfonl    ,Fairfor.|  "  TZTi        im  . 

Swan  k^lf'i,'^""  JNovembrr.    1912 

Ked   iMer  HI    ^'l"    ■  iOctoher,   I9L' 

— '^   "'"  Hmlson  Bay  junction  'j„|v    I9ij 


Fairford  and  Dauphin  Rivers 

The  Fairford  and  Daupl.in   rivers   form  the  connection  between 

I  KManuoba  and   lake  Winnipeg.     Debouching  near  the  e.xtrem. 

nor  h-ea>teriy   porfon   of   lake    Manitoba,   the    Fairford    river   flows 

north-easter  y  to  lake  St.  Martin.     From  the  latter  lake,  the  DauphTn 

ver  flows  due  north  for  a  distance  of  14  miles;  then  turning  sharpl" 

o        mV\v?""""'''  °"  *'"^  '"'''''  '°  Sturgeon  bay.  on  tl,e  west 
shore  of  lake  Wmnipeg. 

Nature  of  ^""^^  Manitoba,  with  an  area  of  1 .71 1  square  miles. 

Watershed  ^^ts  as  a  collecting  basin  for  practically  all  the  drain- 

,,,-,•  .  T   '''''^'^^'■ee'l  ^y   tl'ese   rivers.      In  general   terms 

th,s  dra„,age  mcl.ules  the  area  to  the  east  of  the  M^ntoba  e    a^p-' 
ment  and  the  watersheds  of  the  Swan  an.l  Red  Deer  rivers.     Whik 
the  upper  reaches  of  the  watershed  extend  into  the  Riding.  Duck  and 
Porct,pme  mountams.  where  the  country  is  hilly,  and.  to  a  great  extent 
covered  by  a    forest  growth,  the    greater  portion  of    the    area        a 

o  t  veTf  ^  P^.^'--  ''"'-  --'•  ^-erally.  is  clay,  overl  h"  Lu 
of  gravel.  w.,h  occasional  rock  outcrops.  Considerable  adjacent  ter- 
ory  drams  mto  lake  Manitoba  but  the  only  tributary  o  anv  size 
other  than  those  alrea.ly  enumerated,  is  the  Whitemud  rfver.  Betw  en 
lakes  Manuoba  and  Winnipeg,  the  Fairford  and  Dauphin  do  not 
receive  any  tributaries  of  importance. 

Generally  .    ^°''  ^^^  ^"'^  ^'^■"^  "'"'es,  the  banks  of  Fairford 

Low  Banks  "'^  """^  ''■^"  ''^'^"^'''  ^'^'■>'".'^^  ^rom  three  to  ten  feet 

vicinitv   of  th.' r  ^'^r'  ^"t  'T'^'"^  "  rnaximum  in  the  immediate 
v.cm.ty   of   the   Canadian    Northern    Railway    bridge.       Below   this 

.he'Jep'ar'tment'f'Strerbr""'  '°"'"'""^'  ''>'  "^•=  ^^'^  ?«-"  branch  of 
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point  the  banks  become  trradnall-  u,..., 

*vnere  the  Uaiiphin  river    eaves  lalo  Cf    m    .•       .      . 
poorly  defined-  low  Ivin^  nZ  t  ^^'■*'"-  "'^  ^'"'^'  a^c 

hiffl.  water  leee  n to  H  !  T'  'f^'''  ^"  °^"''"^^-  '"  f^'"'-'''  "^ 
either  side  'o7  hT  h  nne  '  ;;:  ""  '"""^  ^"^"''^'^  "'"^  ^-'" 
varyinjr  in  height  from  one  h=.'^^  '""'''''''  "^  ''"''-'  "'^■-  *'""' 
11  miles,  beyond  which  the  r  '?  '""  ^''^-  "'^"'^  ^^  «he  first 

eight  feet.  Thenc  .  to  he  "a  .ids  iT^r  "!•''""'"  '^^'^'^'  "^  ^"^^"^ 
from  one  to  six  fee  in  he'hf  ih  "u  *^''''"''  '"^^  ''^"'^^  '•^"-'>'- 
-vampy  incientations  Fr  n  te  rap"'  'to' ".r^"-  ''l''''  ""^^  ^^""^ 
varies  from  5  to  32  feet       n    his  To   I  i""^'""  *'"'"•  *'^^  '"='f^'" 

rid^c^ss  the  river,  and  ^^'::.:z^:t^:i:z:r'- 

flows  over  a  b  d  of  iLlle    "ak"  '  °'  '^'^  ''^"''"^^-  ^'^^^^  ^^ 
small   rapid  is  caused  W  1  hh     .  ?    °""'''"  ""''^  ^'^'°^^-  '^is.  a 

the  bed  is  sandy  and  aoDarenflv  f-^  t         ,         .  *  ^   '"''^s, 

downstream,  numerous  ^p^"sLT     T.   ^'^'  '"'  '''"'  ^'"''^'- 

land  ,„.  ha,  ^JalrS  Z^'  U  r,',"'""-  '"«'  '™'  "'  "■»""> 
<lavote<l  to  root  crop,  alon^X  E    VV      ""^"''"  "'  '"'"'  >•"''' 

reported  that,  during  the  snrTna  u      I  '"  '"^''  ^"""'^^    ^^  is 
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ordinary  summer  stages,  was  noted  by  a  field  party  of  tlie  Manitoba 
Power  Survey ;  boulders,  logs  and  driftwood  were  found  fully  20  feet 
above  the  water  level  of  September,  1913. 

Tranmortmtion  '^^^   Fairford    is    navigable    by    small   steamers. 

Powbilitie*  though  it  is  claimed  that  difficulty  occurs  near  lake 

Manitoba,  due  to  bars. 

Navigation  for  small  steamers  is  possible  also  on  the  Dauphin  in 
early  summer,  but  the  river  is  treacherous,  due  to  continual  changes 
of  channel.  The  only  point  at  which  the  river  system  is  accessible  by 
railway  is  at  Fairford,  where  the  Canadian  Northern  railway  crosses 
the  nver.  Steamers  plying  on  lake  Winnipeg  navigate  to  the  mouth 
of  the  Dauphin  in  Sturgeon  bay. 

In  addition  to  the  Indian  reserve,  there  are  nly  two  settle- 
ments in  the  district;  one  is  at  Fairford,  one-half  mile  from  the  Can- 
adian Northern  Railway  crossing  of  the  Fairford  river,  and  the  other 
at  Sturgeon  bay. 

To  secure  data  respecting  the  improvement  of  navigation  on  the 
Fairford  river,  surveys  extending  over  the  years  1898,  1908,  1910 
and  1913  have  been  made  by  the  Dominion  Department  of  Public 
Works.  In  September  and  October,  1913,  a  reconnaissance  survey  of 
the  power  possibilities  of  the  river  system  was  made  by  a  field  party 
of  the  Manitoba  Hydrometric  Survey.  A  profile  of  the  river  was  made 
by  this  party. 

Precipitation  in  this  drainage  basin  is  estimated  to  be  18  or  19 
mches  per  annum.  Records  over  very  short  periods  have  been  made 
at  a  few  places  in  the  district  and  the  above  estimate  has  been  based 
upon  them. 

During  the  winter  of  1915,  a  low  flow  of  3,400  second-feet  was 
recorded.  While  this  figure  is  being  used  for  the  computation  of  pos- 
sible power,  it  should  be  borne  in  mind  that  it  is  subject  to  revision 
when  more  complete  data  are  obtained. 

Storage  ^"  ^'^"^  °^  ^^'^  immense  lake  area  in  the  lower 

Possibilities  reaches  of  the   watershed,  it  should   be  possible   to 

obtain  practically  a  complete  regulation  of  the  flow 
An  estimate  of  the  storage  possibilities  on  lake  Winnipegosis  and  of 
the  resulting  increase  in  flow  during  low  periods,  has  been 
made  with  relation  to  the  Waterhen  river  and  Meadow  portage 

Lake  Manitoba  is  said  to  vary  ordinarily  from  one  foot  above  to 
one  foot  below  its  mean  level,  giving  a  total  range  of  two  feet.  Assum- 
ing that  such  a  range  could  be  utilized  for  storage  purposes,  the  fol- 
lowing table  gives  the  various  rates  of  draught  available  from  such  a 
storage  fully  utilized  during  a  period  of  either  three  months  six 
months  or  a  vear: —  ' 
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Depth  of  storage 


foot 
feet 


Storage  in 

thousands  of 

cubic  feet 


Rate  of  draught  in  second-feet 


47.700 
95,400 


Period, 
3  mos. 

6,048 
12,096 


Period, 
6  mos. 

3,024 
6,048 


Period, 
1  year 


1.512 
3.024 


Water-power 
Concentrationa 


Possible  power  concentrations  on  the  rivers  are 
shown  on  the  pro'.e  facing  page  66.     An  estimate 

following  table  The  ^""  TT  ''  *'"*=  ^'^^  '^  ^-^"  i"  the 
ef^ciency^ntestlllLrow  fit  TsZ'^l'''.''  '^^  ^^" 
hav^g  been  .ade  respecting  the  a/Jt^  pT^ef  .^.^:  ^rj^ 


Power  site 


No.   1 
No.  2 

No.   3 
No.   4 


Total  horse-power 


Head  in  feet 


8 

6.5 
28 
16 


Estimated  horse-power  at  80 

per  cent  efficiency ; 
low  flow  of  3.400  second-feet 


2,500 
2.000 
8.700 
5,000 

18.200 


?l?;E!!^5^5iIEASUREMENTS  OF  FAIRFORD 


RIVER  AT  FAIRFORD 


1913 
June    28    . . 
July  31   .... 
August  29  . . 
October   11    . 
December  6 
April  24  ... 

May  IS 

August  14  .. 


Sec.  ft 

7,849 

6.897 

8,341 

7,083 

8.886 

7.345 

7.527 

7,475 


1914 
January  6  . . 
January  28 
iMarch   31    .. 

April  20  

August  6  

August  7 

August  8  

August  10  . . , 
ISeptember  IS 
December  19 
December  21 


Sec.  ft. 

6,129 

5,553 

S,3S9 

5,822 

5.559 

S.llS 

6.432 

4.916 

6.059 

3.647 

3.412 


Waterhen  River  and  Meadow  Portage 

18  miles  m  a  southerly  direction  to  lake  Manitoba  '' 

wai:n\r:raU^ivjr2Sfr''  ''y-^'"''-  ^-'"  °^  ^^^ 

portion  of  Manitoba  bin!  b  t'J^en  W^"  """■  ^"^^^P^-  that 
d  i>in^  Detwcen  W  innipegos.s  and  the  highlands 
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of  the  Porcupine.  Riding  and  Duck  mountains.     Westward  from  lake 
VVinnipegosis  to  the  mountains,  the  basin  is  a  sliglitlv  undulating  plain 
with  a  gradual  upward  slope,  which,  for  the  most  part,  has  an  over- 
lymg  soil  of  clay,  with  occasional  outcrops  of  rock.     In  the  vicinity  of 
the  mountains,  the  country  becomes  ruRfre.l  and  rises  very  abruptlv. 
This  h.ffhland,  containin^r  the  headwaters  of  the  drainage,  is  largely 
covered  with  a  growth  of  pine  and  .spruce.     The  main  streams  tribu- 
tary to  lake  Winnipegosis,  heading  in  this  district,  are  the  Red  Deer 
Swan  and  \alley  rivers.     While  there  are  several  large  lakes  in  the 
lower  portion  of  the  drainage,  such  as  Winnipegosis.  Red  Deer,  Swan 
an.l  Dauphm,  the  numerous  lakes  at  the  headwaters  are  very  small 
Prom  lake  Winnipegosis  to  Waterhen  lake,  there  are  two  distinct 
river  channels;  from  the  latter  to  lake  Manitoba,  the  river  flows  in  one 
channel  only. 

Low  and  ^"  ^^^^  ^^^  "P''^*"  ^''^'inels,  the  river  flows  between 

Marshy  Banks       '°^^'   marshy   banks,    which    extend   back    some    1,200 
*eet   to  the  timber   line,   where  the   banks   reach   an 
elevation  of  from  three  to  four  feet  above  the  ordinary  level      Much 
of  the  intervening  space  between   river  and  timber  line  is  covered 
with  water,  and  growths  of  ree.ls  extend  far  out  into  the  stream. 
1  he  soil,  to  a  depth  of  one  foot,  is  light  and  sandy,  but  underlying 
his  IS  a  stratum  of  light  blue  clay  mixed  with  gravel.     From  Water- 
hen  lake  to  within  a  few  miles  of  lake  Manitoba,  the  banks  are  slightly 
higher  and  drier,  and.  from  surface  indications,  are  composed  of  the 
same  soil.    In  the  vicinity  of  lake  Manitoba  they  are  low  and  marshv. 
i  he  width  of  the  main  W^aterhen  river  averages  about  600  feet 
except  in    the  vicinity  of   the    lakes  u  here  it    increases  to    approx- 
imately a  mile.      The  smaller  channel,  or  Little  Waterhen,  has  an 
average  wulth  of  approximately  200  feet.     The  beds  of  both  rivers 
are  composed  of  gravel,  strewn  in  some  places  with  large  boulders 
making  navigation  very  difficult  in  the  reach  below  Waterhen  lake. 
Meadow  land  borders  the  river  for  almost  its  entire  length     Timber 
IS  plentiful   but  consists  almost   entirely  of  poplar,   with  occasional 
spruce  and  birch. 

Precipitation.— ^o  definite  information  relating  to  the  whole  drain- 
age basin  precipitation  is  available.  Records  show  a  mean  annual 
precipitation  at  Russell  of  16.4  inches  for  a  period  of  nine  years,  and 
of  17.8  inches  at  Minnedosa  for  a  period  of  32  years,  but  both  local- 
ities are  situated  slightly  to  the  south  of  the  basin.  As  somewhat 
similar  physical  conditions  apply  to  the  upper  drainage  of  the  Water- 
hen  and  to  these  two  points,  it  may  be  assumed  that  the  precipitation 
IS  of  like  amount. 
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Discharge  Measurements—In  ,he  summer  of  1881  a  .lischartre 
measurement  of  the  Uaterhen  river  was  ma.le  by  Thi^ma;  Guerm 
L.b..  .\o  further  measurements  appear  to  have  been  made  until  1913 
uhen  one  was  made  by  the  Manitoba  Hydrometric  Survey  at  a 
ec  .on  below  VVaterhen  lake,  showing  a  .lischarge  of  8.474  second 
feet.  Owmg  to  the  inaccessibility  of  this  portion  of  the  river  no 
regular  gaug.ng  station  has  been  maintained.  In  the  absence  of  more 
rel.able  data,  an  estimated  low  flow  of  3.000  second- feet  ha  ZZ 
has  d  on  ni^surements  made  on  the  Fairford  river  by  the  Manitoba 
Hydrometr,c  Survey.  VVTiile  this  estimate  is  used  for'compu  Hhe 
power  poss,b.ht.es  u  is  only  an  estimate,  and  is  subject  to  rev'iTion 

Meadow  Portage  a.n'd  Power  Possibilities 
The  power  possibilities  in  the  Waterhen  river  itself  do  not  ofTer 
any  very  attractive  features,  but  its  waters  can  be  diverted  a  ross  the 

tr^Vhi.       '7\  Tr-'  '^'^  VVinnipegosis  from  lai:"    ani- 
oba.    This  strip  of  land,  ly.ng  at  the  southwest  corner  of  the  former 

om;9"^7eet  T.::"'  Vr'""-' '''''''' '  ■"-'""-  -"'•^  o" 

iZ  vv      •  •         'T""'  ^'^'■^"°"  **  approximately  six  feet  above 

ake  W  n^mpegosis.  and  the  surface  soil  is  composed  of  a  light  grev 
calcareous  clay,  contaming  many  limestone  pebbles.  Investigafions' 
made  at  the  summit  show  hardpan  at  a  depth  of  four  feet  while 
adjacent  to  the  lakes,  clay  constitutes  the  unierlying  soil. 
Construction  ,  ^^  various  times  the  construction  of  a  canal 
M^,  f.^^"^^"  ^''^  ^-°  'al^-  has  been  advocated  for  naviga- 

with    ,h.  H      I  P"""?" ^e''-  and.  were  this  undertaking  proceeded 

The  Waterhen  river  and  Meadow  portage  are  both  accessible  in 
sumn^er  by  boat  and  by  waggon  from  the  town  of  \  In  pegoti  It 
the  southern  end  of  lake  Winnipegosis  nmpegos.s,  at 

end^of"vaterh'eT'l2  'f'""  """''  "''^^  "^^  "^^^  ^'^  -"^^ern 
end  o  Waterhen  lake,  there  are  no  important  settlements  in  the  im- 
mediate v.cm.ty.  The  country  around  Meadow  portage  has  b  Tn 
-surveyed  and  .s  partially  settled.  In  1889.  the  GeoloScal  Surve^ 
made  a  geological  examination  of  the  district,  including^  h  Water- 
hen  river.  Pnor  to  1909.  the  Dominion  Department  of  Pub  c 
Works  made  a  survey  of  Meadow  portage  and  in  1909  n!.I  /  T 
mvestigations.  In  the  sum.er  of'l913'  aTetjnaSnce  t;':; 
Madow  portage  was  made  by  the  Manitoba  Hydrometric  SurveT  with 
Mr   D.  B.  U)w  in  charge  of  the  field  partv    At  the  same  fim;         ? 

r  -w,rn?T "'""  '"= """ '"  -^  "UteXCe ; 
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The  difference  in  elevation  between  the  two  lakes 
on  August  26.  1913.  as  determined  by  the  Manitoba 
Hydrometric  Survey,  was  18-6  feet.  The  water  in  both 
akes  at  the  t.me  was  stated  locally  to  be  at  a  high  stage.  As  published 
n  the  Gcoloffual  Sun'ey  Report  of  1890-91.  the  difference  in  elevation 

in  iI^r'T        '  '''■■  "•  ""■  ^'"'"'-  ^-^^  ♦« »-  18-73  feet,  and  later, 
m  188A  a  detemunat.on  of  17.4  feet  was  made  by  G.  A.  Bavne  C  F 

i,  n  r'"^  'k  T""."  °"  *'''  '"■*''•  ^°"^i''"able  variation  in  this  d;sccJ; 
.s  q«.te  probable.  It  is  stated  that  a  severe  storm  from  the  nortlnve 
may  ra.se  the  waters  three  feet  at  the  southerly  en<I  of  lake  WinniZ 
OS.S  _  Evdences  of  such  an  effect  were  noted  by  the  Manitoba  lT;Sro- 
metr  c  Survey  after  a  severe  storm.  At  the  same  time,  a  lowering  of  the 
no  hen,  waters  of  lake  Manitoba  occurs,  but  within  a  deci.Icdly 
narrower  range  than  in  the  upper  lakes.  ^ 

As  stated  previously,  a  low  flow  of  3.000  second-feet  has  been 

head  of  IS  feet  (both  figures  are  subject  to  revision),  would    on  a 
horTe-pl^. '"  ""*  '''^'"^^■'  '''''"  '  P-"  P"--^'"^v  of  4^8? 

Storage  .     .^'''?  ^innipegosis.   which   acts  as  the  collecting 

PoMibilities  basm    for    the   entire  drainage  area,    offers  immense 

storage    possibilities.    It    has    an    area    exclusive    of 
•slands,  of    approximately  2.000    square  miles.      VVhi'le    st"    4    i 
coTid    •  T  '^^°'  '"'  ^^'-^'"^  °^  ^'^    -^-^^  woul.    hatt;    b 

n^abL  hr^h  "■"'""  'V'^'^""*  '°^-'>''"^  --•^-     -The  follow! 
•ng  table  has  been  computed  to  show  the  possibilities  of  additional 
flow  and  power  from  such  storage  under  the  following  head  ng 
the  flow  m  cub,c  feet  per  second  for  a  storage  utilize,!  during  a  per  oi 

ll  ZTT''  in^  *''  ^"^'-  ^^^"^'^'^  ^-"^  this  flow  based  on  a 
5-foot  head  at  80  per  cent  efl^ciency ;  (.)  the  flow  in  cubic  feet  per 

IZZ       ;.'  '*°''^'  "*'"^'^  ^^-^  °"^  y'^'-'  (d)  the  power  avai  abl 
based  on  the  same  conditions  as  in  (b) :—  avauaoie 


Depth  of  storage 
in  feet 


la) 
Flow  in 
second-feet 
for  six  mos. 


3.536 
7.072 


(b) 
Horse-power 


(c) 

Flow  in 

second-feet 

one  year 


(d) 
Horse-power 


4.814 
9.628 


1.768 
3.536 


2.407 
4.814 


DISCHARGE  MEASUREMENT  OF  WATERHEN  RIVER.  FOUR  MI^LES 
^___  FROMLAKE  MANITOBA  ^^^ 


Date 


1913 
August  26 


Mean  velocity 

Ft.  per  sec. 
2.79 
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Bank*  of 
Rirer 


Mossy  River 

Mossy  river  is  app  >ximately  21  miles  in  length  and  discharges 
into  the  southerly  end  u:  lake  Winnipegosis.  Heading  in  the  extreme 
northerly  portion  of  lake  Dauphin,  it  fl«)ws  westward  for  two  miles, 
then  bends  and  flows  in  a    ortherly  direction  to  the  mouth. 

With  the  exception  of  'he  Fork  and  Fishing  rivers,  which  enter 
the  Moss'  the  wes"    ?he  drainage  of  the  basin  is  collected  by 

lake  Daii  'iscliargiPs,    ^to  this  lake  arc  the  Valley,  Turtle,  Ochre, 

Wilson  a  nili«>n  rivers     These  streams,  which  head  in  many  sTnall 

lakes  an('  ^s  in  the  Ri     "^  and  Duck  mountains,  flow  in  a  gen- 

eral ea^t'  ;rse  v    the  W  c.    The  upper  watershed  in  the  moun- 

tains L\m  p'  a  hill      I  r  Per  ing  country,   which   is   well  timbered, 

while  the  and  gncster  ptMiiOii  of  the  basin  is  undulating  prairie, 

covered    "     ,My  places-  *  »th  a  growth  of  wiltows. 

The  banks  >i  ihc  Mossy  vary  in  height  from  4 
to  '4  f^'  and  arc  r  mpose<I  of  blue  or  yclk)w  clay, 
ov-riyii^  i  Ix'd  of  !ine  gravel,  .approximately  or-: 
and  Of te  half  mil^  ibnvf  lake  Winnipegosis  an  outcrop  of  limestone 
crosses  he  bed  of  ■■  nt  rivtr  Here,  f  r  a  distance  of  100  feet  alontj  the 
left  ba  ,  a  vfitH-«!  iace  ot  rock  extends  some  six  feet  above  the 
ordinar  V  river  h  ?'  Bekm  this  outcrop  the  banks  become  low  and 
ma-  A?   Vo  ittnts  along  the  river,  dredged  material  from 

the      -d  has  •;  *«n    «Fv«t»ed  a'ong^  <liore,  forming  an  irregular  bank. 

T  tie  Moss>   '      If    ifi  wKuh  from  120  to  200  feet,  with  an  average 
I  the  stream  is  composed  of  sand  and  gravel, 
occurring  in  certain  localities.     The  channel 
/  dredging  and   by  the   removal   of  boulders, 
all  rapids.     Owing  to  sand  bars,  very  shallow- 
water  occurs  at     ie  outlet  from  lake  Dauphin,  and  also  at  its  mouth. 

High  water  u  ually  occii  in  April  and  early  in  May  at  the  time 
of  the  spring  break-up.  Heavy  rains  on  the  headwaters  also  cause 
high  water  during  later  pe  lods  of  the  year.  It  is  stated  that,  in 
1902,  extreme  isigh  water  occurred,  being  six  feet  higher  than 
the  ordinary  level.  In  July,  1913,  the  water  was  again  high,  due  to 
prolonged  heavy  rains,  but  did  not  reach  within  four  feet  of  the 
extreme  of  1902.  Low  water  usually  occurs  in  February.  It  is 
stated  locally  that,  for  the  hrst  three  miles  below  lake  Dauphin,  the 
river  does  not  freeze  over;  farther  downstream  the  surface  freezes, 
in  some  places  to  a  depth  of  two  feet  or  more.  It  is  also  reported 
that,  since  the  improvements  to  the  channel,  the  ice  breaks  up  in  the 
spring  without  the  formation  of  ice  jams. 


of  160  feet, 
with  numero 
has   been   improvi. 
practically  elimw.-v*,- 
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i<  appr„xir„a,eV  18  inch  ..   h,  e  "a^.  ,  J  '      '"""  ""?""'  '""'»" 

Storte  .      'r''^^  Dauphin,  with  an  area  of  196  square  miles 

PoMibilitie.  ^;  the  collect.nfT  basin  of  all  ,lrainage  carriecby    he 

tha.  it  would  be' pZihir^     ''j^-'-r  '"- ''^''«-   i"<iic- 
same  time,  it  woulSTnec.  ""  ,"'^"  ^«t  storage  on  it.     At  the 

particularly  as  the  ckedSm  "  •  "■  '^'  '"'''  "^  '*"^''  '^'^''^Jf'^. 
were  carried  on  with  the  "bi-t    ,  ^''^^.^^'^'"^  »°  "'«  river  change 

giving  better  .Irain  ge  to  thfio:  ,  ^^•V'^'"^'  °^  ""  '^'^'^  ^^ 
ing  table  gives  an  estimate  of  fZT^  "»nf  adjacent.  The  follow- 
•ake.  undfr  the  foS^ng^l  n.s  _",:;th e^  ^-"  ^'°-i«  on  the 
per  foot  depth  of  storaKrMth"'r...'^P^'"^  °^  ^""^o'"" 
age  extending  ove    a  period  o^l  .''?'''  "'"''^'"^  ^°^  *  ^^o'- 

avai-able  for'a  stora^eT^ dlrovTon:  V^r^-^  ''''  °^  ^^^^^^ 


Depth  of  storage 


Storage  in 

millions 
of  cubic  feet 


JW  in_cubicjeet  per  second 


j  Period  six  months 


Period  o 


year 


Power 

Pouibilitie* 


.able  ....  ,h.  e«™a«a  available  Ho...po„e;arr -p^",  J^''^^, 


('7^"'^' 
'►!».     ^ 


"■"""^   T«,„UTA„BS  OF  ,,,,  >v,,,,„,. 
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Power  site 


N'o   I 
No.  2 


Toeal  lior»e-power 


10 
10 


99 
59 

Tig 


WSCHAkOE  OF  MOSSV  R.VFR    VPao    J,  ^~~ ~- 


.       191J 

July  (14-Jl) 
August   . . 
September 
October 

,       1914 

January 

Pebruarv 

March 

April 

\fay 

June 

July 

,      1915 

January 

February 

March 
April 

May 
June 
July 

August  . 
September 
October  . 
^'ovember 
December 

*  Estimated. 

t  Measurements  made 


:  n 


I 


m 


Manitoba  Hydromefric  Survey 


station. 
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Valley  River 

The  Valley  river,  so  called  because  it  flows  in  the  valley  between 
the  Riding  and  Duck  mountains,  rises  in  Singoosh  lake,  in  the  north- 
erly portion  of  the  Duck  mountains.  Thence  it  flows  in  a  south- 
westerly direction  to  East  Angling  lake,  which  also  receives  the 
drainage  of  Laurie  and  North  Angling  lakes  from  the  north.  From 
East  Angling  lake  the  river  flows  southerly  a  distance  of  approxi- 
mately 16  miles,  and  thence  in  an  easterly  direction  to  lake  Dauphin. 
Near  this  easterly  bend,  Short  creek,  which  rises  in  Riding  Moun- 
tain forest  reserve  and  drains  several  small  lakes,  enters  it  from  the 
west.  Below  this,  the  main  drainage  to  the  river  enters  from  the 
north,  the  chief  tributary  being  Drifting  river,  which  joins  the  Valley 
three  miles  west  of  Valley  River  station,  on  the  Canadian  Northern 
railway. 

The  banks  vary  in  height,  from  15  to  85  feet,  while  the  width  of  the 
bottom  land  ranges  from  700  to  2,000  feet,  widening  occasionally 
to  3,000  feet.  At  ordinary  summer  stage  the  river  has  a  width  of 
from  100  to  200  feet ;  the  banks  are  composed  of  yellow  clay,  overly- 
ing a  bed  of  gravel  and  boulders.  Investigations  carried  on  at  several 
points  in  that  portion  of  the  river  lying  between  Gilbert  Plains  and 
Valley  River  station  have  shown  a  depth  of  clay,  varying  from  6  to 
30  feet,  overlying  the  gravel  strata.  The  bed  of  the  river  is  of  gravel, 
strewn  with  boulders. 

In  the  upper  watershed,  there  is  a  considerable  growth  of  valuable 
timber,  comprising  spruce,  jackpine  and  poplar.  In  the  lower  section, 
the  valley  bottom  and  banks  are  covered  with  a  growth  of  scrub  oak, 
poplar  and  briar.  Very  little  clearing  has  been  done  in  the  immediate 
vicinity  of  the  river,  but  grain  growing  and  mixed  farming  are  car- 
ried on  extensively  in  the  adjacent  country; 

High  water  usually  occurs  at  the  time  of  the  spring  break-up  in 
April.  The  river,  however,  is  subject  to  extreme  fluctuations  in  the 
open  water  .season,  heavy  rains  in  the  headwaters  causing  floods  in 
the  lower  valleys.  Ivow  water  occurs  in  the  autumn  and  winter  months. 
Trav         w  Owing  to  shoals  and  rapids,  navigation  is  impos- 

SettlerDiatrict  ^^^^^  except  in  rowboat  and  canoe.  The  river  is  acces- 
sible by  many  roads,  and  is  also  crossed  by  the  Can- 
adian Northern  railway  at  Valley  River.  Grandview  and  Strevel; 
nowhere  between  these  crossings  is  it  more  than  five  miles  distant 
from  the  railway. 

The  country  adjacent  to  the  Valley  river  is  well  settled  and  con- 
tains several  thriving  villages,  such  as  Gilbert  Plains,  Grandview  and 
\'alley  River.  The  town  of  Dauphin,  the  centre  of  this  agricultural 
district,  is  six  miles  distant  from  the  river. 


T*' 


•  iV 


^^«^  V3S  ^^09V  J.33J  ni  SNOuva313 


'** 


.t#- 


-5t«'.. "  ■■■-■ 


■-t-» 


WESTER.V  ™,BUTAR,ES  OF  tAKE  W.^.PEO 


Surreys  of  the 
RjTCr 


wh.ch  lies  to  the  southeast  of  he  b  s^bu  ?"    ^T''  ''  ''^'""^^«-. 

he  same  physical  conditions  apuIvsL  '"^"'^'  '°  ^  ^'"^^t  ^^^^^nt. 

18  inches  for  a  period  of  32  Ss  '  """"  '"""''  '^'"^^"  °f 

Discharge  Measurements      \ 
ending  October  31.  I9T3     h^^  "r^^  ''  l'-^"^-  for  the  year 
occurring  in  January.  V.^^  l^^Z'S  «-  of  20  second-Lt 

there  was  practically  no  flow  in  the  river  ThL"^  March.  1915. 
at  the  time  of  the  spring  break-up  in  IQI V^  '",^^''"»'"  Aow  recorded 
dunng  July,  the  river  rfached  flood"stage  Z  f'"^  "^°"'^-^-^-  ^-^' 
rams,  and  showed  a  maximum  dischai^gfof  sl^f  ^^"P^'^"^"^  ''^^^ 

-s  Shows  it  :fbe^Sfr?eSr^-^^^ 

Angling  lake  and  thr^e  ?  ^t  1  '  ^^V''  ^^°^^^  °"  North 
'atter  being  a  collecting  bat  for  !!  °"  •  ^^^^  ^"^""^  '^ke.  the 
drainage.  In  the  case  of  ill  '  '"'^°'  P°«'°"  of  the  upper 
of  the  shores  and  out  wolp'ermroT'  '''  *°P°^-Ph'caI  featur 
the  depth,  as  given,  has  been  es't  ma L  Ifr"  'f^^'  °'  ^^"-^^-  »'"* 
r«n-ofT  would  require.  Th.s  samTfl  ,  ^'"^  ^"  '''"*  ^''^  ^^^utary 
wh.ch  has  not  been  inves  igated  but  ?  ^f  J'?"'^  '"  ''"^°°^'^  ^^-' 
a  storage  of  ten  feet.  Funh  ^  stor  J  .  .'"^  '°  '^  ^^^^^'^  °f 
^"lall  lakes;  the  following  abL  ^T  '"'^^^  ^'  °'^^'"^^'  °"  "^her 
fierce  above-mentioned  ?akef"  '"  ''''""'''  °^  ^"^^t  available 


As  there  was 


1914  and  1915.  thTe'^a^ed'^^wer  ba"'7  "S'"  ^'"^^'-  ^^^^  ^^ 
has  been  computed  for  a  low  opTwatt  '  °"  f  ^^  ""'■  ^"^"^-"^y. 
--  these  conditions,  sites  ritr^^^-O^--^ 


!  > 
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under  19  feet  of  head ;  No.  3  would  give  50  h.p.  under  56  feet  of  head, 
while  47  h.p.  would  be  available  at  No.  4  under  a  head  of  52  feet. 

MONTHLY   DISCHARGE  OF  VALLEY  RIVER,  AT   VALLEY  RIVER. 

MAN. 
(Drainage  area,   1,028  square  miles) 


Discharge  in  second-feet 


Month 


1912 
November 
December 


1913 

January    

February   . . . 

March    

April    (3-30) 

May    

June    

July    

.August   

September  . . 
October    

1914 

January    

February   

March 

April   

May     

June    

July   

August    

September  . . . 

October    

November   . . . 
December  . . . . 

1915 

April   

May 

June    

July  

August   

September  . . . 

October    

November    . . . 


Maximum  j  Minimum  i      Mean 


ISO* 
50* 


20* 
20* 
20* 
1.380* 
611 
250 
1,410 
262 
102 
70* 


Per  square 
mile 


2,760 
996 

630 

3,540 

495 

271 

81 


2.340 

1.750 

196 

30 

47 

33 


206 
101 
119 
211 
32 
43 
49 
46 


445 
172 
146 
71 
40 
38 
59 


248 

68     I 

14     I 

3 

5 

5 


30 
31 
33 

2 

2 
32 

0* 


4* 
0* 
2* 
185* 
1,080 
285 
68 
12 
16 
20 
12* 
8* 

80* 
S3 
76 
90 
9 
21 
38 
20* 


.146 
.048 


.019 
.019 
.019 

1.34 
.594 
.243 

1.37 
.255 
.10 
.068 

.004 

.002 
.180 
1.051 
.277 
.066 
.012 
.016 
.019 
.012 
.008 

.078 
.052 
.074 
.089 
.009 
.020 
.039 
.020 


'  Estimated. 


Swan  River 


The  Swan  river,  situated  in  central  western  Manitoba,  rises  to  the 
west  of  the  Prrcupine  mountain  and  flows  in  a  southerly  direction  for 
50  miles.  Flere  it  turns  to  the  northeast,  through  the  valley  between 
the  Porcupine  and  Duck  nioniitains.  and  discharges  into  Swan  lake. 
Between  the  Duck  and  Porcupine  mountains,  it  flows  in  a  wide,  deep 
valley.     From  Swan  lake  to  the  point  at  which  it  loops  around  the 


■<.d:*: 
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Porcupine  mountains,  it  receives  nracticallv  all  w-    1    • 

parallels  the  sit  Zfer;,"  "t"^'  '^  '''""'^y  •"i-^-  -h-h 
-a.,  tributar.r"enteHr;frl^  IZ  ^1:::  lu'"'  ''''  ^^^ 
reporte.1  to  exist  in  the  vicinity  of  th  ri^er  b  u  th/  T''  TT  "'' 
are  small  and  few  in  number.  '  '"''"■'  "^  '^^  '^«^'" 

Nature  of  Bed       „„  '^,'''/^'''>'.  ^"^  ''^"'^'^  ^re.  to  a  jjreat  extent,  com- 
a„d  Bank.  PO^ed  of  alluv.al  sand  or  clay.    It  is  stated  that,   n  t  "e 

shale  and  sandstX rrinl  t  HveT  Th  T^"^^  f  ->'  ^'^^^ 
age  width  of  ISO  feet    with  k    .  ^  '^'^^"^  ^'  3"  a^er- 

»  ui   lou  teet.  with  banks  rane  n"-  from   in  »^   en  f 

the  town.         ^  ^  ''''  """'  ^^-^  ^  ^0"siderable  distance  above 

^A^"™'-  .n/''^  T"*'^  ''  essentially  an  agricultural  district 

tural  district         and  ,s  wel    settled.     The  town  of  Swan  River  i    the 

and  less  importaTsTuZLr^"   '''''''   '''-   ^^   ^"^   -it 

On  the  rich  meadow  , an  "of  ^L^dSS  ^JT"'"' ^'  ""'''  °''^"- 
on  extensivel>.  *^*'  ^'^^'"  gi-owmgr  is  carried 

19  inches.  ^""^  '^^  ''asm  is  approximately 

Water-power        r^/^^^^f"^  '""^^y  ''="  ^^  y^t  been  made  of  its  power 
Po^ibilitie,  possibilities,  though  it    is    known    that    considerate 

of  Snake  creek 'treSsmllV'""^'?^  ''"  ^''""^-     ''  ^'^^^^'^ 

elevation  of  the  Tr  bed    as  l^H  /''  ''^"""'^^  ^""^'->'-  '^^ 

Canadian  Pacific    a  Iwa     is  it^  T  /T  P'-^''-'"->'  ''"es  of  the 

ramvav.  is  1.390  feet  above  sea  level,  while  Swan 


fii 
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lake  is  at  an  elevation  of  849  feet.  This  wouM  indicate  a  fall  of  541 
feet  in  an  approximate  distance  of  100  miles 

hut?tTJ  V?'!3  T'"."'°'''^'  °^  ^^^^  '^'"'^  ^^^  "°  «o*  in  the  river, 
the  nnl  T"'^  '"''  ''^"'  ^^  ^^^""'^"^"^  ^""'^  ^e  available  during 
the  open  water  season.  Assuming  an  efficiency  of  80  per  cent  thif 
flow  would  represent  23  horse-power  for  every  10  feet  of  head 

'^'^^'^Il^xr  DISCHARGE  OF  SWAN  RIVER.  NEAR  SWAN  RIVER 
MAN.  MEASUREMENTS  BY  MAN.  HYDRO    SURVEY  ' 

(Drainaga  area  1,215  square  miles.) 


Month 


Discharge  in  second-feet 


Maximum 


1912 
November  . . , 
December    . . , 

1913 

January    

February     . . . 
March    . . . 
April  (12-30) 

May    

June    

July  

August     

September 
October    

1914 

Januar)'    

February   .... 

March 

April  

May    

June    

July  

August  

September 

October  . . . . 
November  . . . . 
December    

1915 

March 

April  

May 

June    

July  

August   

September  .... 

October 

November 

December 


Minimum         Mean 


4.838 
1.317 
765 
3.702 
865 
360 
232 


3.975 

568 

520 

94 

91 

18 

31 

11 

44 

22 

70 

25 

1.142 
132 
135 
420 
153 
61 
62 
62 


*  Estimated. 


SO 
49 

32 
32 
S3 


793 
228 
606 
296 
151 
•109 


400* 
100* 


70* 
50* 
50* 
2.180* 
1,017 
474 
1,820 
531 
245 
160 

40* 
40* 
30* 

1,200* 

1,570 
229 
51 
22 
32 
SO 
40* 
20* 

14* 
400* 

81 

96 
202 

74 

39 

60 

40* 

10* 


Per  square 
mile 


.329 
.082 


.058 
.041 
.04! 

1.79 
.838 
.390 

1.50 
.437 
.202 
.13 

.033 
.033 
.025 
.988 
1.293 
.188 
.042 
.018 
.026 
.041 
.033 
.016 

.011 
.329 
.067 
.079 
.166 
.061 
.032 
.049 
.033 
.008 


WESTERN  TRIBUTARIES  OF  LAKE  VVIXMPEG 

Red  Deer  River 


79 


Nature  of  Bed 
and  Banks 


The  Red  Deer  river  rises  in  township  44.  ranee  19   w^«f  r.f  ,^ 
second  meridian,  some  15  miles  south  of  MeH^ort  sfsk     ItT 

drainage  area  to  the  nnrth  ;  [  ^  '*^  '°'^^''  reaches,  the 

river  syst^  ^^  "  '°'"'"''^*  ^°"fi"^^'  ''"^  »<>  a  parallel 

While  rock  outcrops  occur  at  a  few  places  in  the 
■ower  reaches  of  the  river,  the  bed  and  banks  are,    o 

this   latter  ^       "  P^*"'-  ^^'"Posed  of  sand,  gravel  and  clav 

this  latter  constituent  composing  the  greater  n^rl-         J  ^     1^' 
Deer  valine  ■  tu^  u  j  ■     ,      *'""'"'s    '"=  greater   portion   of   the    Red 

rang,  from  '      o  SO  fett  in  heig^  '"''  ""''  ""  '""I'' 

of  AM";e„,;^  Z't7,  "«'■  ™"  »"■"  i"  .1..  .a...r  par, 

wi.h'a  rang,  ol'sl"  ^.l  teCC^n'^H'":  "'"'"  ™"""' 
the  spring  of  1913  ,1,,,  ,„  :  '  :  belwren  tha  t«o  periods.    In 

■4  f4  4  noTeA.  one  p::;;,:"""  ■""  ""  ""■•■  ""  """""  ""^^  '-- 

The  Canadian   Northern   railway  cros<;e«   t»,»   ,• 
some  30  miles  west  of  Red  Deer  lake     p'l       '   "7  f     ^™°°''' 
above  this  point  the  railw;,v  Uc  !    [a     ■  f      ^  considerable  distance 

A  spur  line^toulht  R^^r  CI: t;:owV'^  ''''''  °^  ^^^  ^^-^• 

but.'^;;r;;t:T?stprn?^^^^^^^^^^  °^  ^-^'-p----  -  -i'^bie. 

15  inches.  ^^        '  ^^'^^  '"'  '""^"  ^""»a'  rainfall  is  about 

b'iS'an^r'-  age'losSuitrerof fn'"  '^^  '^^"  "'^^^  °^  ^"^  ^^- 
Water-power        a^e  ^ftua^'d  i^    h  T""-     ^'  "'^"^  ^"^^"  '^-es 

extent  to  greatly  i„c  ease  th^  1^  T"  ^r*"'^"'  ^^"'"^^^  ^^  -fi^-ent 
able.  RedVerlak  "  na  erofTool*'^  'T  ^'°"''  ^  --'- 
for  regulation  of  the' flow  ^low  fts  out^t  'xh^:  7^'  ^''"^  '""'^•" 
the  flow  available  from  a  sto^a^e  oJ  following  table  gives 

The  rates  of  draught  in  second  ffe.       °"'  °""  *^'°  ^'^^  °"  ^^is  lake, 
in  a  six-months  ^'l  Z^^t-  '"  '^°"'^"^"'  '°^  ^  ^^^^^^  "-^^ 


i  !i^ 


fill 


H-*;- 


■•>^t&ii2 


K#ji!^ 
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Depth  of  storase 


1  foot 

2  feet 


Capacity  in 
Itillion  cii.  ft. 


Rate  of  draught. 
6rronth» 


2.787.84 
5,575.68 


178 
356 


Kate  of  HrauRht, 
1  year 


89 
178 


One  of  its  tributaries,  Pipestone  creek,  ri.ses  in  a  country  whose 
elevation  is  approximately  2,000  feet  alx)ve  sea  level,  while  lake  Win- 
nipegosis  has  an  elevation  of  832  feet ;  thus  there  is  a  descent  of  more 
than  1.100  feet  between  the  headwaters  and  the  mouth.  Consider- 
able descent  occurs  in  Manitoba;  the  fall  between  Red  Deer  lake 
and  lake  VVinnipegosis  is  stated  by  the  Geological  Survey  to  be  43 
feet.  While  field  investigations  of  the  power  possibilities  of  the 
river  have  not  been  made,  if  a  minimum  mean  monthly  flow  of  80 
second-feet  is  assumed  for  the  period  from  April  to  October,  every 
10  feet  of  head  would  represent  7i  horse-power  based  on  80  per 
cent  efficiency.  No  winter  estimates  are  given,  as  at  times  the  flow 
dwindles  to  nil. 

MONTHLY  DISCHARGE  OF  RED  DEER  RIVER,  NEAR  HUDSON  B  \Y 

JUNCTION.  MAN.t 
a)rainage  area.  4.900  square  miles) 


Month 


1913 
July  

.August  . . . 
September 
October    . . 

1914 
January    . . 
February    . 

March 

April   

May  

June    

July  

August   . . . 
September 
October    . . 
November 
December 

1915 
January    . . 
February   . 

March  

April   

May     

June    

July  

August   . . . 
September 
October    . . 
November 
December 


Discharge  in 

second-feet 

.Maximum 

Minimum 

Mean 

Per  square 
mile 

i 

1 

*3.480 

.710 

2.521 

1.382 

1.993 

.406 

1.451 

651 

956 

.195 

625 

363 

530 

.108 

♦70 

.014 

*50 

.010 

*30 

.006 

*1.800 

.367 

3.925 

1,750 

3.000 

.612 

2.150 

499 

1,050 

.214 

451 

118 

268 

.055 

118 

67 

78 

.016 

94 

70 

80 

.016 

91 

70 

83 

.017 

91 

•60 

.012 

♦25 

.005 

♦1 

.000 

•0 

.000 

♦1 

.000 

♦275 

.056 

193 

93 

133 

.027 

230 

85 

152 

.031 

1.802 

230 

711 

.145 

470 

83 

161 

.033 

116 

68 

81 

.017 

95 

73 

80 

.016 

♦36 

.007 

♦5 

.001 

t  Based  upon  gaugings  by  Manitoba  Hydrometric  Survey.        ♦Estimated. 


CHAPTER  IV 

Eastern  Tributaries  of  Lake  Winnipeg* 


METERING  STATIONS   ESTABLISHED   BY  THE   MANITOBA 
HYDROMETRIC  SURVEY 


Name  of  River 


Situation 


Brokenhead    I  Sinnot 

Manigotagan Wood  fall 


When  established 


May,    1912 
Dec,  1912 


Brokenhead  River 

The   Brokenhead   river  flows   into   the   south-easterly   section  of 
laice  Winnipeg.    It  drains  a  long,  narrow  strip  of  land  lying  between 
the  watersheds  of  the  Winnipeg  and  Whiteinouth  rivers  on  the  east 
and  of  the  Red  river  on  the  west. 

It  drains  910  square  miles ;  its  greatest  width  is  22  miles,  and  its 
total  length  75  miles.  The  greater  part  of  this  area  is  low  lying  and 
marshy  land,  though  some  reclamation  work  has  been  done  along  the 
banks  m  the  lower  reaches,  and  the  land  is  under  cultivation.  In  the 
upper  basm.  much  of  the  land  is  swampy  and  cannot  be  cultivated 
until  drained. 

The  bed  and  banks  are  composed  of  sandy  day,  intermi.xed  in 
some  sections  with  ,arge  boulders.  The  banks  as  a  rule  are  low  and 
rise  from  five  to  ten  feet  above  the  bed  of  the  stream. 

RainfaU.—From  rainfall  records,  it  is  found  that  the  mean  annual 
precipitation  in  the  drainage  basin  of  the  river  is  22  inches. 

No  survey  work  has  been  done  on  this  river 
with  respect  to  power  possibilities  and,  considering  the 
nature  of  the  adjacent  country,  it  is  doubtful  if  there 
are  any  power  sites  on  the  river.  If  any  should  be  discovered,  their 
development  would  necessarily  be  for  operation  only  during  the  open 
season,  as  it  has  been  found  that  the  flow  is  liable  to  be  co-rp!etely 

covered  by  reconnaissance  undertaken  lytf rCommis^o^^o^  cl^r'vat^^^^^^ 
6  [81] 


Power 

Posaibtlities 
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cut  oflf  during  the  winter  months  The  cle«:ent  in  the  river  from  the 
village  of  Siniujt  to  lake  VVinriipeg.  a  distance  of  approximately  40 
miles  IS  72  feet,  or  1  8  feet  per  mile. 

No  estimates  for  power  are  given  as,  while  the  flow  is  often  re- 
duce.! to  ml  during  the  winter,  it  is  not  always  de|)«ndable  during 
the  open  season,  as  shown  by  a  mean  monthly  flow  of  only  4  second- 
fee:  in  September,  1915. 

MONTHLY  DISCHARGE  OF  BROKENHEAD  RIVER.  NEAR  SINNOT 

MAN.t 
J^Drainagf  area  530  square  milei.) 


Month 


1912 

June  (8-J()) 

July  

August   

Septfmher    ,  . 

October       . , 

Novenibn 

December    . . 
1913 

January    . . , . 

February   . . . 

March 

April  

Ma\   

June    

July  

August    

September  . . 

October    . .  . . 
1914 

April  

May     

June    

July  

August   

September   . . 
October    .... 
November    ,  . 
December 
1915 

January    

February    . . . . 

March 

April   

May     

June    

July  

August   

September    .  .  . 

October    

November   .    . 
December  . .    . 


Year 


Discharge  in  lecond  feet 

'I 


Maximum    Minimum  i      Mean 


Per  square 
mite 


573 

32 

245* 

.46 

352 

16 

113 

.21 

203 

26 

57 

.11 

758 

!     " 

410 

.77 

690 

304 

475 

.90 

398 

160 

286* 

.54 

10» 

.02 

0* 

0* 

0* 

200* 

.38 

364 

92 

209 

.39 

400 

16 

fi9« 

.17 

448 

16 

180 

.34 

388 

8 

185 

.35 

326 

61 

166 

.31 

208 

38 

114 

.21 

455 

267* 

.504 

323 

145 

237 

.447 

908 

167 

475 

.896 

1,043 

63 

467 

.881 

258 

52 

86 

.162 

136 

61 

85 

.160 

376 

80 

227 

.428 

234 

44 

137 

.258 

44* 

13 

28 

.053 

6» 

.011 

4* 

.008 

3* 

.006 

285* 

.538 

841 

181 

521 

.983 

295 

122 

227 

.428 

234 

55 

127 

.240 

51 

2 

14 

.026 

26 

2 

4 

.008 

95 

32 

65 

.123 

40* 

.076 

IS* 

.028 

841 

* 

109 

.206 

t Based  upon  gaugings  by  Manitoba  Hydrometric  Survey. 
*Estimated. 
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Manigotagan  River 

The  Manigotagan   river  discharees   into  lak..   vv;„„;.. 

inclu,les  the    Caribou.  Muskrat    \W     R.    L  ,  '''""'''   '"** 

smalllalffis      p,„     T      ,,.'''•   '"oose.    Hullfrofj  and    many    other 

height,  being  brok  'n  b^  nLy  vTufys  "w'^ich   "h  K  ^^  ""  ''  ''''  *" 
swamn*     In  ♦»,-  ,      ^^"^y*-  which  lead  back  to  musketrs  or 

-amps.    In  the  upper  reaches,  ranges  of  hills  skirt  the  river  on  eithe^ 

fectl^^omr'ac'ti^g^^l'r,^!;::'" 'r  ''"r'^'^  ^'''^  ^^  ^^^^  '^s 

below   Turtc   ifke      he    d  anneT'    h' "'  ''''''  ''^"  ""'  ^°"'-  -"« 
Muskrat  lake    there  are  m^n  ""''  '"'^    ^'""^  '^''    P°i"»    to 

to  900  feer'Beow  each  1',  '"?'""^  ^'"^  '  ^•'^'''  °^  ^^^m  700 

800  feet  ^^  ^^^r:'!!^:  :':s-^iz^  '-zz '- 

whi^"S:;^r-  -^-  -j;  --^f  -e^or  timber, 
bordering  the  lakes  rtthUH  '   ^""^^  °^  ^^'"^»>'e  "Pn-ce 


id 


'4t^i, .  '/rHt.  V'l.  .ikf^MIUfi.^'.;';  "•'*-- 
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the  River 


Small  steamer*  can  navigate  to  the  foot  of  Wood  fall,  but  beyond 
this  po  .It.  canoes  are  the  only  means  of  transportation.  A  winter 
road  has  been  cut  through  from  Manigotagan  settlement  to  Muskrat 
lake.  This  road  crosses  and  re-crosses  the  river,  and.  consequently. 
IS  of  use  only  during  the  winter  m<niths. 

The  only  permanent  settlement  is  at  Manigotagan  village,  at  the 
mouth  of  the  river.   At  this  point  the  Phoenix  Brick.  Tile  and  Lim 
ber  Co.  has  been  making  brick  with  a  modem  plant,  and  has  also 
operated  a  saw  mill. 

In  1913,  the  Manitoba  Hydrometric  Survey  made 
a  reconnaissance  of  the  river  from  Wood  fall  to  Long 
lake. 

/?a.«/<i//.-There  are  no  rainfall  records  available  for  this  drainage 
area,  but  it  is  estimated  that  a  mean  annual  rainfall  of  some  21  inches 
might  be  expected. 

Storace  PoMi-  ^^'  run-off  data  on  hand  for  1913,  taken  as  the 

wUtS-SSter.  '"***'*  °^  ^^"^  ^*""  ''"''"S  which  records  were  taken, 
shows  that  a  uniform  flow  of  150  second-feet  could 
have  been  maintained  had  there  been  a  storage  reservoir  capable  of 
holding  1.450  million  cubic  feet  of  water.  This  amount  could  be 
obtained  by  using  Muskrat  lake  as  a  storage  basin.  This  lake  has  an 
area  of  8.3  square  miles,  and  it  would  be  possible  to  store  some  7.8 
feet.  Tins  would  aivo  r  storage  capacity  of  1.800  million  cubic  feet, 
thus  providing  ample  storage. 

The  water-power  sites  on  the  river  are  shown  on  the  profile  facing 
page  86.  The  following  tabulation  shows  possible  power  concen- 
trations, under  conditions  of  minimum  flow  and  under  regulated  flow 

effidenc"-"  '''°''^'  °^  '^^^'  ^""^  ^'^''  "''  ^""^  ^^  ^  ^^  «"* 


No. 


Name 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 


Wood  fall 

Poplar  fall   '...'.'.'.'.'..'. 

I  St  rapid  above  Poplar  falj 

•4th  rapid  above  Poplar  fall 
^rd  rapid  above  Cascade  portage 

6th  rapid  above  

Charles  fall '.'.'.'.'.'.'.'.'.. 

Turtle  cascade  '.'.'.'.. 

2nd  rapid  above 

Caribou  fall 

Total    horse-power    


Estimated  h  p ,  80 

Head 

per  cent  efficiency 

. ,  „ 

Min.  flow 

Reg.  flow 

33 

90 

449 

8 

22 

109 

12 

33 

163 

30 

82 

408 

12 

33 

163 

18        1 

49 

245 

34 

92 

462 

2?        1 

76 

381 

21 

57 

286 

27 

74 

368 

608 

3.034 

';^: 
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MONTHLY  DISCHARGE  OF  MANICOTAGAN  RIVER,  ABOVE  WOOD 
i^"'"'»««  area.  375  square  miles) 


1913 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

1914 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

1915 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


•Estimated"  ^''"^'"*'''  ""^  Manitoba~Hydrometric  i;;;;;;: 
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Bloodvein  River 

The  Bloodvein  river  discharges  into  a  bay  oi  the  east  shore  of  lake 
Winnipeg  and  near  the  narrows.  In  the  upper  reaches,  the  river  flows 
westerly,  but,  in  the  vicinity  of  lake  Winnipeg,  bends  slightly  to  the 
north. 

_  While  little  is  known  of  the  headwaters  of  the  river. 

General  De-  i       «     .  i      • 

scription  of  it  is  estimated  that  the  drainage  basin  comprises  an 

RiTerand  Basin  ^rea  of  3,000  square  miles.  The  greater  portion  of 
the  basin  is  rocky  and  of  granitic  formation,  with  the  occasional 
occurrence  of  a  light  covering  of  clay.  Several  small  tributary 
streams  enter  the  Bloodvein  from  the  north,  and,  in  the  upper  water- 
shed, the  main  river  is  divided  into  two  branches.  The  northerly 
branch  rises  in  Sasaginnigak  lake,  while  the  southerly  branch  is 
stated  to  extend  to  the  height  of  land  separating  this  drainage  basin 
from  that  of  the  English  river. 

In  the  vicinity  of  the  mouth  of  the  river,  which  has  an  average 
width  of  150  feet,  the  banks  are  composed  of  clay,  and  are  about  five 
feet  in  height.  Some  nine  miles  upstream  *'ie  fiist  rapid  on  the  river 
occurs.  A  short  distance  above  the  rapid,  the  Little  Bloodvein  falls 
in.  Thence,  to  the  mouth  of  Turtle  river,  a  distance  of  from  35  to  40 
miles,  there  are  many  rapids  and  falls,  some  of  which  are  reported 
to  have  considerable  fall.  The  banks  are  rocky  and  low,  replaced 
occasionally  by  marsh  and  muskeg,  but  some  portions,  composed  of 
clay  or  clay  and  gravel  overlying  the  rock  outcrop,  rise  from  10  to 
20  feet  in  height.  It  is  reported  that  the  country  along  the  river  is 
very  rocky,  with  a  very  shallow  covering  of  soil,  and  that  the  district 
presents  the  same  general  characteristics  up  to  the  junction  of  the 
North  and  South  branches  near  Kowtunigan  lake.  The  South  branch 
rises  in  a  region  of  which  little  is  known,  while  the  North  branch 
again  separates  into  two  branches,  both  rising  in  the  same  lake.  This 
lake,  known  as  the  Sasaginnigak  lake,  and  stated  to  have  an  extreme 
length  of  about  four  miles  and  a  width  of  about  two,  is  dotted  with 
numerous  islands.  Of  the  territory  tributary  to  the  lake  little  is 
known. 

Navigation  of  this  river  is  impossible  except  by  canoe,  and,  even 
by  this  means,  many  portages  are  necessary.  The  mouth  is  easily 
reached  during  the  summer  months,  as  it  is  within  a  short  distance 
of  the  route  followed  by  steamers  on  lake  Winnipeg. 
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The  adjoining  country  is  rocky  and  many  rapids  occur  throughout 
the  extent  of  the  river.  The  total  descent  between  Sasaginnigak  lake 
and  the  mouth,  a  distance  of  69  mil-s,  is  reported  as  150  feet.  A 
discharge  of  320  second-feet  was  recorded  during  the  winter  of  1915. 

Pigeon  River 

Pigeon  river  flows  into  lake  Winnipeg  in  a  deep  channel,  a  hun- 
dred yards  wide.  The  entrance  is  between  sandy  points,  above  which 
the  channel  opens  into  a  shallow,  weedy  lake.  It  gradually  narrows 
and  becomes  well  defined  at  a  little  rapid,  about  40  yards  wide. 
Above  this,  it  again  expands  to  a  width  of  from  60  to  100  yards, 
with  even,  clay  banks  from  six  to  ten  feet  high,  wooded  with  poplar. 
Low  bosses  of  gray  gneiss,  with  small  groves  of  oak,  outcrop  here 
and  there.  The  Indians  rare'.y  travel  on  the  river  as  many  portages 
are  necessary. 

Pigeon  river  has  numerous  concentrated  falls  or  rapids ;  the  descent 
in  each,  however,  is  not  great.  The  greatest  descent  on  the  river 
is  29  feet  at  Shining  fall.  There  are  four  rapids  or  falls  with 
descents  between  10  and  15  feet,  fourteen  with  descents  between 
5  to  10  feet,  and  numerous  others  with  descents  of  less  than  5  feet. 
Many  of  the  falls  and  rapids  on  this  river  can  be  combined  to  obtain 
workable  heads.  The  discharge,  metered  by  Mr.  Leo  G.  Denis,  at  a 
point  three-quarters  of  a  mile  below  "First"  rapid,  was  2,629  second- 
feet  on  September  19,  1913.  A  record  obtain'-d  by  the  Manitoba 
Hydrometric  Survey  on  March  5,  1915,  gave  a  flow  of  1,164  second- 
feet. 

The  following  are  the  principal  rapids  and  falls  in  the  order  in 
which  they  are  rnet  in  descending  the  river  from  Family  lake : 

Shining  Fall  is  a  gradual  pitch,  one-quarter  mile  long,  flowing  over 
hard  bed  rock,  with  a  total  descent  of  29  0  feet.  The  river  is  divided 
into  two  channels;  each  of  these  is  100  feet  wide  with  banks  from  five 
to  ten  feet  high,  following  the  genera'  slope  of  the  fall  from  head  to 
foot. 

Rapid,  one-eighth  mile  below  Shining  fall,  has  a  descent  of  two 
feet  in  200  yards  and  could  possibly  be  combined  with  the  latter.  The 
river  is  in  two  channels,  each  of  which  is  100  feet  wide,  with  banks 
20  feet  high  on  the  north  side,  and  five  feet  or  more  on  the  south. 

Balsam  Rapid,  nine  miles  below  the  last  mentioned  rapid,  has  a 
descent  of  5  0  feet  in  a  short  chute  falling  over  bed  rock,  above  which 
is  a  swift  100  yards  long.    The  river  is  150  feet  wide;  the  banks  are 


i 
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Of  hard  rock   from  ten  to  twenty  feet  high  on  the  south  side,  but  only 

sidt,  r   '"  ^1    r  'J*  ^°''^-    ^^''  '^"^  ^^P'^'  '^^  banks  on  both 
sides  are  only  five  feet  high. 

♦h.  tif '''  TT"^'\  ""'  *'''°*  ^"'^'''"  ™P'^'  ""  be  combined  with 

tlr  \  ,"  ',c^T"*  °'  ^"2  '^^'  •"  ^0  y"^'-  The  river  flows 
.n  three  channels.  75,  30  and  20  feet  widt.  respectively,  with  banks 
varymg  from  five  feet  in  height  at  the  head  to  10  to  30  feet  at  the  foot 
vv:th  ?  ;  °"'-*'"""*''  '""'^  f"^her  downstream,  could  be  combined 
w.th  he  former  two  at  slightly  increased  cost,  as  the  banks  are  low. 
The  descent  is  three  feet  in  one  hundred  yards.    The  river  is  50  feet 

Tery  low  ""  "'"'"''  ^  ^"'  ^'^^^   ^''°^  *'^  ^^P'^  '^'  "anks  are 

Little  Goose  Lake  Rapid,  one  and  a  half  miles  below  Little  Goose 

hu'r^n',?,       ""*°5cn';'"  '"'  '"  °"*^-'l"^^t"  mile.    At  the  head  of 

th.   rap.d  the  nver  ,s  150  feet  wide,  with  rocky  banks  15  feet  in  height  • 

at  the  foot  It  .s  from  300  to  400  feet  wide,  with  banks  five  feet  high' 

Raptd,  one-half  mile  below  Little  Goose  Lake  rapid,  has  a  descent 

of  two  feet  in  ten  yards. 

Gr,^s  Rapid  one  and  a  half  miles  below  the  last  mentioned  rapid 
has  a  descent  of  six  feet  in  one-eighth  of  a  mile.  It  consists  of  low 
chues  and  rapids  while  the  river  is  divided  into  several  narrow  chan- 
nels with  banks  from  10  to  20  feet  high.  Below  this  rapid,  the  banks 
are  only  from  four  to  five  feet  in  height 

5/iZi^'  *L°  '"*!,'  ''t"^  '"''"  ^'^""^  ^""'^  ^^P'^'  ''^^  «  descent  of 
5  9  feet  in  40  yards.   It  occurs  at  a  bend  where  the  river  is  50  feet 

wide,  w'th  rocky  banks  ten  feet  high  at  the  head,  and  broadens  to  100 
fee t  with  banks  15  feet  in  height  at  the  foot.  Below  the  rapid  the 
banks  become  very  1o,v. 

i?aM  three  miles  farther  downstream,  has  a  descent  of  one-half 
toot  in  a  distance  of  ten  yards. 

Peacock  Rapid,  three  miles  below  the  last  mentioned  rapid,  has  a 
descent  of  7  6  feet  in  100  yards.  The  river  is  75  feet  wide  and  has 
rocky  banks  20  feet  high  on  the  north  and  from  5  to  10  feet  in  height 
on  the  south  side.  * 

Lower  Peacock  Rapid,  one-quarter  mile  below  Peacock  rapid  has 
a  descent  of  13-8  feet.    The  river  at  the  head  of  this  rapTr.s'  150 

^tlJl'.  ••  /°'*^^"'''^^'"*  *''^'^°"  the  north  side  and 
gradually  nsing  from  5  feet  on  the  south;  at  the  foot,  it  is  from  400 
to  500  feet  wide,  with  banks  20  feet  in  height  on  both  sides.     This 

:tl;"of  it'Tf^et.""''  ''  """'^"^'^  ^"  °"^  ^^^^'^P--'  ^^'"^ 

Rapid   three  hundred  yards  below  Lower  Peacock  rapid,  has  a 

descent  of  3  3  feet  in  30  yards.  The  river  is  125  feet  wide,  with  r^cky 
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i-<«r^^o«  5*,>,  Chute,  has  a  descent  of  6  9  feet  in  a  distance  of  70 
's    00  feet  wide,  w.th  rocky  banks  5  feet  hieh  at  the  uJa  JT 

mile  w.th  a  total  descent  of  six  and  one-half  feet 

/y«i'A  Chute,  one-eighth  mile  below  the  foot  of  hitrh  «,.;h     • 

near  the  middle     Th-K     l  r    "*  '^"^'''  '^'^'^  ^^^'^  '"^^^y  'elands 

^a/»(</,  one-half  mile  below  Iliph  chut^   h^.  .  a 
in  150  yards  ^  '  ^^^  ^  "^"""^  o^  two  feet 

of  about  600  vards       Th.  s^i ft  current,  occurrmg  in  a  stretch 

IS  a  stretch,  one  and  a  half  m.i-c  i  '-'"'^u.     ceiow  Long  current 

rapid,  and  swi^i^rdi  rfo^/t,    ^^tlr  """  ^  ^™" 
dese.nK  of  f™m  on-half  fL  ,„,„;,,«'  °'  ""  ""'  "■"'■  ">'>' 

-f:tf^:LradiL^'o'f'Cd^^,»-7«:-^^^ 

with  rocky  banks  five  feet  high  "  *"'  ""^<^' 

combined, ogive  a. o,a,h"r„faru,Y"f«."'""'  ■="""'  ""'"  ^ 

-RaM  one-half  mile  below  Lower  Hawk  rh.,tP   t,,        j 
.wo  and  o„e.ha,f  ,«  in  ,«,  .a,,,.     Ttliv^'^t^rfi  tS^'thl 
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rocky  banks,  almost  perpendicular,  are  50  feet  in  ht.ght  on  the  south 
and  25  feet  on  the  north  side. 

Rapid,  three-quarters  of  a  mile  farther  downstream,  has  a  descent 
of  5  1  feet  in  125  yards.  The  river  is  70  feet  wide,  and  has  rocky 
banks,  20  feet  high  on  the  south  side  and  15  feet  on  the  north. 

/Idjoining  Rapids  are  one  and  a  quarter  miles  below  the  preceding 
rapid.  They  consist  of  a  series  of  rapids  occurring  in  close  succes- 
sion and  covering  a  distance  of  about  one-half  mile.  The  distance 
across  the  portage  road,  from  head  to  foot,  is  only  250  yards.  The 
total  descent  is  7  4  feet.  At  the  head,  the  river  flows  in  two  chan- 
nels; each  is  100  feet  wide,  with  rocky  banks,  10  feet  high  on  the 
south  side  and  20  feet  on  the  north.  Just  above  the  head  of  these 
rapids,  the  banks  are  very  low,  about  five  feet  in  height,  and  com- 
posed of  clay. 

Round  Lake  Rapid,  one  mile  below  .\djoining  rapids,  has  a  descent 
of  4  5  feet  in  a  distance  of  75  yards.  Below  Round  lake  are  small 
rapids  and  swifts  covering  a  distance  of  one  and  one-half  miles. 

IVhite  Rock  Chute,  three  miles  below  Round  Lake  rapids,  has  a 
descent  of  8  3  feet.  An  island  divides  the  river  here.  The  rapid 
consists  of  two  chutes  with  100  yards  of  rough  waters  intervening. 
The  south  channel  is  125  feet  wide,  with  rocky  banks,  15  feet  high  on 
the  north  side,  and  from  5  to  10  feet  in  height  on  the  south.  Below 
this  there  are  swift  waters,  and  a  small  rapid,  extending  over  a  dis- 
tance of  two  miles. 

Narrow  Rock  Rapid,  four  miles  below  White  Rock  chute,  has  a 
dc  ent  of  1  8  feet  in  20  yards,  and  is  followed  by  three-quarters  of 
a  mile  of  very  swift  water.  The  river  flows  in  two  channels,  70  and  40 
feet  wide  respectively,  witli  rocky  banks,  20  feet  high.  The  island  is 
only  five  feet  in  height. 

Caribou  Rapid,  one  and  a  half  miles  below  Narrow  Rock  rapid, 
has  a  descent  of  4  4  feet  in  125  yards.  The  river  is  40  feet  wide, 
with  banks  from  20  to  30  feet  high ;  but,  just  above  this  rapid,  the 
banks  are  of  clay  and  only  5  feet  in  height  on  the  north  side. 

Lower  Caribou  Rapid,  one-quarter  of  a  mile  below  Caribou  rapid, 
has  a  descent  of  two  and  one-half  feet  in  100  yards.  The  river  is  70 
feet  wide  and  has  rocky  banks  ten  feet  high.  Narrow  Rock,  Caribou 
and  Lower  Caribou  rapids  can  be  combined  to  give  a  total  head  of 
about  10  feet. 

Rapid,  three  and  a  '  ilf  miles  below  Lower  Caribou  rapid,  has  a 
descent  of  1  S  feet  in  J  ,  yards. 

Slide  Rapid,  three-quarters  of  a  mile  farther  downstream,  has  a 
descent  of  5  5  feet  in  20  yards.  The  river  flows  in  two  channels  at  high 
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water :  ,hc«  .re  100  feet  and  50  feet  wide,  respectively.    The  banks 
are  of  clay  and  rock,  five  feet  high  /      » ne  oanks 

fe/r/l^i^"^?'  Tu"""'  ^^"^  ^"'''  "P'*!-  ha*  a  descent  of  11-3 
and  c,ay.  ,5  feet  h.gh  on  ,he  ,outh  and  eight  feet  high  on  the  r.orth 

feet^^'lSott/^'irK  ".'"'""  ''^^'"  ^"P'*^'  h»^  «  ""«nt  of  4  8 

it   eet  and  4^  L,      •^■^'  ""*"•  "^^  "^'"  "°-  '"  '^  ^^hanneis; 

Lnk    %  fe  tt^i     tT     ••  ^'T''"^"'>'  *'  *^^  '^"^'-  ^"''  «ith  rocky 
banks  ,30  feet  h,gh.    The  nver  broadens  at  the  f,x,t  of  the  rapid 

ir.      ?     ,      u   ^'"''-    ^'''  ''^■*-''  i'*  '''^'«'<^'"  i"'"  two  channels  by  a 

i    70  ;«r  ^''^  "T"  ''"""^''  ^'""^  -■'''^'>  'he  levels  we  taken 
s  70  feet  w,de.  with  rocky  banks  5   feet  high  at  the  head    and   IS 
feet  m  height  near  the  foot  of  the  fall.    Below  this  Hn     1?     . 
of  .ore  than  six  .i.es.  the  river  has  J;  nrsh^  Snk^  '  "'"^"" 

rTses  t^  15  feet.  '        ''  °"  ""'"'  ^"  "'^  "°^^^  ^'''^'  '"e  bank 

sit:'::^^',::^:  '^'^^  ^^^  ^^^  ^'-^"'  ^-  ^  ^-"-  of 

Berens  River 

s.^^s::::Sgr^r^^^^^^^ 

a  heavy  clay  sod;  along  the  river  banks  the  soil  is  deeper 

from  in  .   V^'    J'  P°'*'^''  '^'  "^^'-  flows  between  rocky  banks 
from  10  to  20  feet  h.gh.  alternating  with  low,  swampy  ground      Th! 
current  ;s  sluggish,  while  the  water  is  deep  and  of  /r^K 
colour,  although  comparatively  free  from  ZtinTmaUe.    "'  '"^•" 

the^eicem  •:^3ris'rvTrr;r:ar^   /^'^°^  -'-''-  ^- 

rapid,  which  has  a  descent  of  Jq      et      LitrCran'?  ''  ""nt^^"' 
descent  nf  7t  -7  f„.     .ri.  "'*  "'^*"'*  "pid   has  a 

10  and   LS   i  ,    f        ""V  "«  "P^''^  with  descents  of  between 

conid  be  combined  to  obtain  a  head  o,  wa'e"  tbS '.""olt*;: 
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^''n  V  /\  I  ION 

fiUble  to  develop.    Iletwcen  #»,-    i    .       . 

m  c»  above  -Fir.f  rapid,  was  174^  ^  ^""  »'  «  Point  two 

91  J.     The  discharge  of  the  tW      ^«°"^-^"»  «"  September   10 

Kerens  and  en,pt,i„|  jn.o  Tj^TzsT:'  "  !T"  "^^  ^"^*"«'''*  the 
;  »  mouth,  on  September  9.  19,3  A  rTT^''  ''  ^  ^'"'  J"«  «bove 
Hydrometric  Survey  on  M  '  ^  2  llT  '"""'  '^  "''^  ^""'^''* 
»econd-fee.  for  Deren,  river.  '^'  ^''  *  ^^'^harge  of  6J4 

'He  H«lVt:r:;:t'p:;:rc;'T  °^'"  ^^"^-^  -".  »>-  ^orm, 

after  following  irregularly  Par     ei.'^''''  ''"^'^•-  '"«  »-°  -^trearT 
»>x  mile,  apart.  ^  "''"""  ^«"^*".  '"tcr  lake  Winnipeg  o^ly 

-e^':en;l^;rlXo^lr;rSL/^;l:  ^""  ^^^-^'^  -  '"e  Beren, 
"ver  from  its  mouth :  "  ''^''^'  '^'y  ^'^  '"et  in  ascending  the 

'"  ^,  ^eet  Wide,  with  rlT/Lnkr  '"  '^"  "'^"°^  ^'^--'^.  ^^  25 

^eet  i:'S)  :Mr"Sr;:^- ^'-  --■• '-  ^  <'-nt  of  3. 

total  head  of  over  15  feet  '  ^""'''""'  ^^'^^  P'"t  rapid,  gi  °ng  a 

Has"::;cfr:^;-;  -  -^^,-es  a^ve  the  preceding  chute 
conta.n.s  numerous  ..all.  ro^k/      L       T^'k'^  "^  '^'^^  ^^'^^'  -^ 

of  two  feet/  "^^"'"--'-^ -'e  above  Grass  rapid,  has  a  descent 

-  3-;r  t^Srr  2  t:;:e^'-"e  .a,,  has  a  descent 
the  portage  road  is  80  yards  "''  "'"  «"^  '^e  distance  across 

ine  descents  betwf«.n  w^i 
l»»;^b,Vd.«,,;SJ°7;«a"^  Wand  rapi*.  ,„„„,„.  „„ 

tolal  h«4  thus  rerd,r,d  avaiSll"   fi^f  '""""  1""'  I>«1..  The 
'f'"'' ff»M  .hr«.,„,„„37;  r"'"!fl«  over  17  ,„,. 

o^  fr r  tV,r,S.  "•™  -"  =^™  ^«<"  ra.d,  ha,  ,  d„e„. 

""  '^''-"'^:^:jsl  :;''rpt- ''r ""-  -■^- 

a  perpendicular  chute  falling 
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few  pUcttd  ,7";  ""  •""  '^'"•"  "<">^  "'  '»»  '"  only  a 

pendicular.  mcky  bank,  torn  15  to  S  te  hfrt  ,1,  »  """"  ''"" 
food  site  for  a  dam.  The  desL«  t  K.  5  ,  ^  '!■»  affordme  a  very 
300  yar*.  as  .easuredX^'p^^a'^e  rl"  "*'"  '  -'"-«  °' 

.wo^^HnX^df  ''""  ''°°"  '■°"'«'  *"•  >-  '  "«-«  of 

4x°a't:::.r3r.'„rr»';::r  -'"=  --  - 

^^LVojr^  r"*'."'  ^^^"^  ^^^  *°  ^^"  ^"t  high. 

which  is  50  yards  in  lenSh/  The     ver  s  ISotet"  H  '  "f  'j''^"' 
nearly  L  fet  '"'  ""  '^  ^°'"'''"*='  *°  ^■-  ^  ^°^^'  ^ead  of 

fa.  hTgh  "  "  ^"  '"'  "''''^'  "■'■"■  '0"<y  '■""I"  Tom  10  ,0  ^ 

a  Jr,  rLi:rr;r'aC """  "*  "•"•^' '-  - 

has?"dl^ro?27;i""T''"""'  "''  "''«  ="»-  Waler  rapid, 

.e.^,  »pm;il?d=;i:TS';.r:Li  r  rtr  - 

•  ^-    '"^    '^c'^)     banks  along  the  river 
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between  these  two  points  maintain  a  height  of  from  15  to  20  feet. 
The  total  head  thus  obtained  would  be  over  16  feet. 

Island  Rapid,  three-quarters  of  a  mile  above  Sharpstone  chute,  has 
a  descent  of  2  2  feet  in  a  distance  of  ten  yards.  The  river  has  two 
narrow  channels  with  high,  rocky  banks. 

IVhitebeaver  Rapid,  one-half  mile  above  Island  rapid,  has  a  descent 
of  10-5  feet  within  150  yards.  The  river  flows  in  several  narrow 
channels  separated  by  large,  rocky  islands.  The  broadest  channel  is 
only  30  feet  wide  at  the  head  and  50  feet  at  the  foot  of  the  rapid. 
The  rocky  banks  are  ten  feet  or  more  in  height. 

Smoothrock  Rapid,  four  miles  above  Whitebeaver  rapid,  has  a 
descent  of  4  7  feet  in  a  distance  of  30  yards. 

Rapid,  one-quarter  mile  above  Smoothrock  rapid,  has  a  descent  of 
2-8  feet  within  ten  yards.  It  could  be  combined  with  Smoothrock 
rapid,  thus  giving  a  total  head  of  7  5  feet. 

Sandisland  Chute,  one  id  one-quarter  miles  farther  upstream,  has 
a  descent  of  9  feet  in  a  distance  of  70  yards. 

Rapid,  one-quarter  mile  above  Sandisland  chute,  has  a  descent  of 
2  feet  in  a  distance  of  15  yards. 

Liver  Rapid,  one-quarter  mile  above  the  last  mentioned  rapid,  has 
a  descent  of  47  feet  in  a  distance  of  30  yards.  The  descent  from 
Sandisland  chute  to  Liver  rapid,  inclusive,  could  be  combined  to  give 
a  total  head  of  more  than  15  feet. 

Shortcut  Chute,  one-half  mile  above  Liver  rapid,  has  a  descent  of  4 
feet  within  60  yards.  The  river  has  two  channels,  70  feet  and  125 
feet  wide,  respectively,  with  low  banks  consisting  of  soil  over  rock. 

Shoreroad  rapid,  three-quarters  of  a  mile  above  Shortcut  chute, 
has  a  descent  of  3  7  feet  in  300  yards.  The  river,  at  this  point,  is 
narrow  and  has  rocky  banks  20  feet  in  height. 

Child  Portage  Rapid,  two  and  a  half  miles  above  Shoreroad  rapid, 
has  a  descent  of  7  9  feet.  The  river  here  is  divided  into  several  chan- 
nels and  has  rocky  banks  20  feet  high.  The  distance,  as  measured 
along  the  portage  road,  is  only  150  yards,  but  is  much  longer  follow- 
ing any  of  the  river  channels. 

Rapid,  one  and  a  half  miles  above  Child  Portage  rapid,  has  a 
descent  of  1  7  feet  in  a  distance  of  50  yards. 

Crooked  Rapid,  one-eighth  of  a  mile  farther  upstream,  has  a 
descent  of  11  2  feet  in  100  yards.  The  river  flows  in  several  narrow 
channels,  and  the  rocky  banks  are  15  feet  or  more  in  height. 

Wolf  Chute,  one-half  mile  above  Crooked  rapid,  has  a  descent  of 
3  1  feet  in  ten  yards.  The  river  is  50  yards  wide,  with  rocky  banks 
which  are  from  10  to  15  feet  high. 

Etomami  Chute,  one  mile  above  Wolf  chute,  has  a  descent  of  1  -8 
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more  than  26  L,'  ^  '"'"'"""'•  ^'""8  »  '<"»'  '■"'I  o( 

i»u„d,.  with .  s:«"  u,tr:triz?^  rr"'  '"iv^>- 

more  in  height  cnannel.    The  banks  are  10  feet  or 

"o„Slrh;r:re,r/o^2"!  Si„":;f  »^r  -^^  — ■ 

descent  of  10-8  feet  wi?h;Z  n't''"''"  "P^^'-^ani.  has  a 
nels;  each  of  these  is  ^Z  ,  '"  u  ^''^  "'"  ""^^  *"  '^o  chan- 
rapid  near  the  head  of  Whlli''  "n  ^'^  ''^"'^^  ^5  feet  high.  The 
total  head  of  n,ore  than  13^1et  '  """■"^'  "'^^  ^'^'^'  ^'^"^  ^ 

chan'^l.trofThiS  iJ^ir"  ?n  ^'^  ^^^^^  ^^^'^-  -°  ^- 
channel  could  be  Tsed  a  a T'drr  "  f "  '''  °'''^'--  '^''^  ^-^"" 
one-half  mile  apart  beLe  it  o  ';».''  "  '''  '^°  ^"^^^^  ^^^«"^«- 
at  this  point  would  be  8  4  feet  '"""  '*''""'•    '^''^  '°^^'  "^^^^ 

-^^:r h^rt^-;^;^^  t:  i^^^^  -  - — abo. 

iV^^A/ozr/  L^/rfth  2  m^  ^T  'u,r'"'  ''""'^^  5  ^°  JO  f«t  high, 
of  39  feet;  the  Sn  e  ove7 th  ."  ^"*""^"  '^P'"'  ''^  ^  ^escfnt 
is  divided  into  ZTrll  chalels  ?°"^^t^°^i  '^  ^^0  yards.  The  river 
the  foot  is,  approxTmatet  iLVf  ''/"f '=  '^'  ""'^^  -'^^h  ^^ 
water.  The  bankTarrfrtm  oT  , ?'  '  °^u"''"^''  °"'y  ^'^"^  ^alf  is 
slope  of  the  rapid  °  '°  '^  ^'*=*  '^'^'''  ^°"°-'"^  the  general 

Of  ^:'j^°:::■^r^:^:,'^^^:^^  ^^^^^-'^p^^-  j^-  a  descent 
^.s'a'tsctr  f"^^.3%:^tTr "  d^  t'-  -^-^^^y  -^^e. 

three  channels.  approximatU ^r^^      /.n'/""  '^  ^'^''^^'^  '"*° 
tivelv.    The  rockv  bankr-.  f  ^'  ^  ^  '*  '"  ''■''^*'''  ""^^P^^- 

of  the  rapid,  tlott   "aiT.  !?,'f  ^f  h'°"- "  ^'^  ^^"^-'  ^'°P^ 
would  add  one  or  two  feet  to  the  J^ad.  ""'  '""^'  '^■''"  "'''*' 


B,l. 


96 


COMMISSION  OF  CONSERVATION 


DISCHARGE  MEASUREMENTS  OF  BERENS  RIVER 


Below  First  Fall. 


Date 


1914 
February  28  . 

June  13  

July  ZJ  

September  8 


Discharge 
Sec.-ft. 


530 
1,126 
2,190 
1,160 


Above  Little  Grand  Rapid. 


Date 


1914 
July    1    ... 
July  9  . . . . 
August  28 


Discharge 
Sec.-ft. 


7,001 
7,262 
3,168 


Poplar  River 

The  Poplar  river  flows  into  an  inlet  on  the  east  shore  of  lake  Win- 
nipeg, about  midway  between  the  north  and  south  extremities  of  the 
upper  main  body  of  the  lake. 

The  general  direction  of  the  river  from  its  source  to  lake  Winnipeg 
is  north-westerly.     It  drains  1,950  square  miles,  approximately. 

The  lower  portion  of  the  basin  is  confined  between  the  Big  Black 
river  and  the  Leaf  river  systems,  but  above  this  the  drainage  widens 
out.  Large  areas  of  this  upper  watershed  are  stated  to  be  low  and 
swampy,  with  rocky  ridges  at  various  points.  Practically  all  drainage 
from  the  headwaters  passes  through  Thunder  lake,  situated  some  25 
miles  above  the  mouth  of  the  river. 

The  Poplar  is  only  navigable  by  canoe,  and,  as  no  railway  traverses 
this  territory,  the  only  means  of  access  is  by  lake  Winnipeg  steamers. 

An  Indian  reserve,  situated  at  the  mouth  of  the  river,  is  the  only 
settlement  in  the  immediate  vicinity. 

The  power  possibilities  of  this  river  have  not 
W^M-w^ers  ^^^^  ''^  investigated,  but  it  is  stated  that  several 
rapids  occur,  the  more  important  being  in  the  reach  of 
the  river  below  Thunder  lake.*  An  estimate  of  the  mean  annual  dis- 
charge of  the  river,  based  on  a  run-off  of  0.3  second-feet  per  square 
mile,  would  give  a  discharge  of  585  second-feet. 

'Note  by  L.  G.  D.— The  following  rapids  are  reported  between  the  con- 
fluence of  the  North  branch  and  the  mouth: 

^o/>|rf,  four  miles  above  Thunder  lake,  has  a  descent  of  20  feet  in  100  yards. 

I^Pxd,  two  miles  farther  down  stream,  has  a  descent  of  16  feet  in  630  yar   .. 

Kal>id,  four  and  a  half  miles  below  Thunder  lake,  has  a  descent  of  nine  feet 
HI  25  yards. 

Rafid,  one  mile  below  the  preceding  rapid,  has  a  descent  of  four  feet  in 
ten  yards. 

Rapid,  two  and  a  quarter  miles  farther  down,  has  a  descent  of  nine  feet  in 
100  yards. 

Rapid,  one-half  mile  below,  has  a  descent  of  four  feet  in  120  yards. 

Whiiemud  rapid,  eight  and  a  half  miles  farther  down  stream,  or  16)4  miles 
below  Thunder  lake,  has  a  descent  of  nine  feet  in  200  yards. 

Balsam  rapid,  six  and  a  half  miles  below  Whitemud  rapid,  has  a  descent  of 
12  feet  in  150  yards. 

"First"  rapid,  five  miles  below  Balsam  rapid,  has  a  descent  of  10  feet  in  200 
yards. 
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Situated,  as  Bie  RlarW  r;„«..  ; 

i-.nsurveyedand!,iSor    ,  i'litU^^^^^^^^  °'  ''^""r  ^^'^^ 
of  the  descent  occurr.v.  on  this  rivtV   k  !  .         ^'  *°  ''"^  *'''«"' 

rapids  at  several  poinis  *  '    "'  ''  "  '^"'^^"  '''^'  ^^ere  are 

no nllr  S  Si°"  t:']  'T  ^T  *'^  -"-  '^  ^^^^  west- 
miles,  but  iittle  is  :  ow  nee  niSThTu  '^  '°"''"  '''''  ^^"^- 
About  40  miles  above  the  mouth     h^  P  >'  ''°''"""  °^  *'''  '''''"• 

^^and   bet.ee:  S tl^^  ^^^^ ^w.^^^-  ^  - 

feet  in"4"^Ss'^^^  -""  ''''ovc  the  .outh  of  the  river,  has  a  descent  of  5 
fee.  i„"a  y'aHs''"'  '^  """'"  •"""  ''«'-»  Mink   rapid,   has  a  descent  of  7 
one  lToXif'Z.T  °"^'""'  -""«  ^^«'>"  "P.  "as  a  descent  of  57  feet  in 
feetK;iySs^   '"''  °"^-''^'^   -"«  ^I'ove  Long  rapid,   has  a  descent  of  8 
n..  ^X6t.t!%>'^  ^-«  "P'^'  or  m  miles  from  the  mouth 
feet  WVar"dV^"'  ""'-"^'^   -'«  ^''ove   Pelican   rapid,   has  a  descent  of  4 
9  fee.rn"5o^7ar^d"s'  '"-"""ter  .i,es  above  Pelican  rapid,  has  a  descent  of 
^^^  ...«./.«  .,...  ei.ht   .iles  farther  „p.   has  a  descent  of   12    feet  in   200 
yardf  ^"^^  °"^   """^  ^"^e   Skunkfeet   rapid,   has   a  descent  of   5   feet   in  40 
^^^^^a,„,  one  and  o„e-half  .iles  farther  up.  has  a  descent  of  7  feet  in  90 
^^J^a,.,,  six   miles  above   Skunkfeet   rapid,   has  a  descent  of  5   feet   .„   75 
50  y^/f'  """^  -'•  --"^'f  -"es  above  the  latter,  has  a  descent  of  5  feet  in 
mou£j^^^S^^Si?^^^    the    river,  and  56   miles  from    the 
^^Jap„.  three  n,.les  above  Adjoining  rlpid.  has  a  descent  of  ,0  feet  in  100 
yardf  ^"''  ""«-"   -"-   ^^^^er   upstream,   has   a   descent   of  ,   feet   in   40 

dMcent  of  13  feet  in  45  yardi    ^  ^  ""'"    ''^°^'   Adjoining  rapid,  has  a 
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a.  .I.e  n,„u,h  is  c^aM  a',  ^'  cubic  fci  fr  'Zlr""  ''""^"° 


Belanger  River 


a  few  roc5  S^  '  ^■""'^  ''"^  '^  ''''■'''  ^^"^  '"^^  -«ption  of 

SSc'^Stion  are  "luted'  tol  "'?'  ""^'  ''°^^  '''^  """'^  ^^^^  ^^"ks 

ofRir^""  ^'^  ^'^'ed  <o  l^e   from  6  to   15   feet   in   heiHn    and 

Outcrops  do  ocrhoZrat^'ii'^'r';:  ^'^^^  ^^-  ^-^-  ---n" 

river.  The  banks  above  tl  1 1:  "'t  '''°"^''°"'  ^''^  ^''^^^  ^^  t^e 
to  some  18  feet  betne  sti  co.  "T!  !''^"'">'  '""^^^=  '"  ^^^i^ht 
the  river,  rock  ouroo    and      '°r    "'  "f "    ^"  ^"^  "PP^""  --^^^h  of 

M..  at  .pids  anTaZ;  :!:^:^::^2j^:f^^c  — • 
abov?:btrs;::^^r/rrr  r^trj? '-  ^  -  ^^^  -- 

strew,,  „i.l,  boulders.  '  '  "P""'  """*■  »■=  l>"i  « 

..o.,b  „,  pop,ararr.i;rrL''H:::'  '"•  *^'"  ■■-  "■"  - 

of  .he  Hve,  is  accessi^^^  sl^l^^  trsS"  ^='""'  ""  ™* 

««p^.r.  i- i=  r;x  ^zr-:x  a^—  - 


',  HiJIV. 
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would  be-  225  cubic  feet  per      co,ui  a    ;■  T"  """"^'  ''''''^"-Sc 

or  mininn.m  flow,  and  even  'he  mean  s^^?  T'"'''"^  ""^  •"■■'^"""'" 
».on  when  such  data  are  ..btained  ^^"''  '^  ^"'^'^*^*  '<>  --^vi. 

te^t  rivel^'hat'^^^r  °'  '"  '"^^'^'-  '--""'ties  of  this 
yet  known  ,      "^^^  not  l)cen  made,  but  ii  i<  L„  ., 

siderable  descent  ()or,.r«  .  "  '''"  "'''»t  con- 

«t  several  points,  indicating  Z.er„o,r  '"  "  '^  concentrated 
>bove  the  mouth,  a  fall  of^aCt  il;  ;  '  '''•'^-  '^'  ^^"^  «-'  -"api-ls 
^-  'here  are    many    rapids  whchfr  "  T!"'^"'"  "'"'^  ^'-'^e 

necessitate  portages.*  ^  "'    'mp..ss,ble  to    navigate  and 

In  th    ,?w  "'  """"  '"  ^^'^  ^'""'P^^  «-- 

ETOMA m/r;:;^;^  '^^'■".^^-  -^  ^'-  "-  fo..owing  rivers- 

.ntothe,atte;"fr:LX;'ettr'''-^  '^^^^  "-'  «-"^ 
;>"  in  the  river  is  180  feet  mwo''  H.r"'T  7"'  *°*^'  ^^^''-^^ed 
feet  and  15  feet  respectively  For  the  .1 ''''"''  '''"'  *^'^^'^'^""'  ^f  8 
Berens  river  p.  91.  ^'      °'  '^'  discharge  of  this  river  see  under 

GUXISAO  RIVER  ha    » 
by  three  rapids  in  this  stretch  ^^*  ^'^^'^  's  broken 
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CHAPTER  V 

Nelson  River  and  Tributaries  and  Hayes  River* 


The  Nelson  river  flows  through  the  central  portion  of  northern 
Manitoba.  Rising  in  the  northerly  -nd  of  lake  Winnipeg,  it  flows  in 
a  general  north-easterly  direction,  discharging  into  the  southwest 
corner  of  Hudson  bay. 

The  Nelson  river,  as  the  outlet  of  lake  Winnipeg,  discharges  the 
waters  collected  from  an  immense  drainage  area.  It  is  one  of  the 
main  drainage  systems  of  the  northern  continent,  having  a  tributary 
area  of  approximately  450,000  square  miles.  This  vast  area  e.xtends 
from  the  height-of-land,  a  short  distance  west  of  lake  Superior,  to 
the  Rocky  mountains.  To  the  north,  the  basin  is  bounded  Ly  the 
Athabaska  and  Churchill  watersheds,  while  the  southern  drainage 
extends  down  into  the  Northern  States.  Rivers  tributary  to  lake 
Winnipeg,  and  having  immense  areas  of  tributary  drainage  them- 
selves, comprise  such  systems  as  those  of  the  Winnipeg,  Red.  Dauphin 
and  Saskatchewan  rivers.  Numerous  smaller  rivers,  including  the 
Berens,  Pigeon,  Manigotagan  and  Brokenhead,  also  contribute  to 
the  flow  from  lake  Winnipeg. 

Exceptional  Practically  a  complete  range  of  physical  character- 

ChKerirtici  '*""  °''  '=°"'^'*'°"''  's  ^°"nd  throughout  the  basin, 
comprising,  as  it  does,  the  drainage  from  the  eastern 
slopes  of  the  Rocky  mountains,  extending  thence  to  the  prairie 
section  of  Western  Canada,  and  again  farther  eastward  to  the  rocky 
and  hummocky  country  of  the  Laurcntian  plateau.  Similarly,  there 
IS  a  wide  diversity  of  vegetation  and  forest  growth  within  the 
basin. 

The  drainage  directly  tributary  to  the  Nelson  is  small  in  extent 
as  compared  to  that  tributary  to  lake  Winnipeg,  but  it  includes  the 
following  rivers:  Burntwood,  Limestone,  Kettle  and  several  smaller 
strefwiis. 

From  the  tremendous  expanse  of  lake  Winnipeg  and  its  tri- 
butary  systems  of  great  lakes,  comprising  lakes  Manitoba  and  Winni- 

,rih,V,A  k''''.k*'T;".'  ^  P°«'°n  "'  'he  description  of  the  Nelson  river  was  con- 
tributed by  the  Water  Power  branch  of  the  Department  of  the  Interior 
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described  as  a  chain  of  laTes  con„tted  .  /.n""."*^  "°^^  P^P^^'X 
and  rap,ds.  In  this  upper  portion  of  tJ  ^  "'  °'  ^^  """^hes  of  river 
to  Split  lake,  son^e  2%  XZttkJw'  ^'^^^"^""^  ^PP-ximate  y 
general  higher  than  in  the  lower  nn.  ^^'""'P^8^-  ^he  banks  are  in 
stated,  expands  in  this  upper  sect  onTn?""'  ^''°"^^  "'^  "ver.  I" 
water.  >^t  the  falls  are'lre^a"  v  deT"i  '''"  °'  slow-running 
steeper  descent  than  those  in  th.   n  ^  '^    ^"^  "«    "sually   of 

separated  by  islands  into  numerou  "  """''''''  ^"^  ^'^°  ^"-e  often 
the  banks  lower  as  lake  TnTZ  T°"'  ''""^'^-  ^°t  only  e 
between  them  increases.  T^e  defcent  i''^^":'''  ''"*  *^^  ^■ince 
abrupt  being  more  often  a  series  oLl  '°"'''  P°^''°"  '^  'ess 
These  latter  characteristics  graduaHv?  '"'  '^^'^t-running  water. 
H"dson  bay  is  approached.     ^        '"^  '''^°'"^  '"^^e  accentuated  as 


Broken  by 
■My  R*pid» 


--.  an.  >^^\:ftd^'^^'^^-^^^ 
which  occurs  Sea  River  f.M  ^"'  "^'^"-    The  East  river  on 

^'though,  later,  ft  t^a^S  il  T""*^'  ^*  "^"^  Points  by  Sds 
Wider,  and  is  navigab^  ^J^^i^^^--  ^t^-  /he  West'  £f\l 
near  the  Junction  of  the  two^    ets  .fcro^",' P°«^^«-  -^--h 
'ake  to  Sip.wesk  lake,  the  river  Jr       n         °"  '^«-    From  this 
descends  through  the  Ebb-and  S        ""'  ''°*^  ^^'ween  islands    and 
-"•^  ^all.   The  Bladder  rapid    ono:s"'''tl°''°^-^^  ^^  the  Wh  t" 
narrow  channel.    Below  tEis  raS  it'V     ''.''^  "'''  «°-^  i"  one 
channe,    before  Sipiwesk  lakeTs  ;e    j,  f '"o  "f"  '"^^  ^^^  "-" 
three  rap.ds  occur.  Over-the-hill   R  Id  °"  'he  eastern  channel 

Below  Sipiwesk  lake,  to  the  M  nitf      n   '"'  ^"^^^-o^-cks  rap" 
contracted  and  retains  tWs  feat„  r.-n  ''''"•  ''^  "^'^•-  '^  '^ore 

reaches  above  Split  lake  I!  Gr      \rp  d  Ir^'?  '^"^  '^^-    ^"   ^e 

~^^tot^^ 

----edby.siands.withr2i;rt;^£rK-rs 
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Long-spruce  rapids.  From  Long-spruce  rapid  to  Hudson  bay,  in 
which  stretch  the  Limestone  rapid  occurs,  the  river  is  generally  wider 
and  freer  of  islands. 


Nature  of 
River  Bank* 


Throughout  its  course,  rock  outcrops  occur  at  prac- 
tically all  rapids.  The  soil  overlying  the  rock  is  prin- 
cipally  clay,  with  some  deposits  of  gravel  and  boulders. 
The  banks,  where  rapids  are  situated,  range  in  height  from  10  to  70 
feet  in  the  upper  portion  of  the  river. 

A  scattered  growth  of  timber,  including  spruce,  birch  and  poplar 
occurs  along  the  river.  The  clay  soil  overlying  the  rock  formation  is 
stated  to  be  very  fertile,  and  root  crops  are  grown  at  Norway  House 
Cross  Lake  and  Split  Lake.  Wheat  is  also  said  to  have  been  grown 
at  the  two  former  places. 

High  water  takes  place  during  midsummer,  while  the  period  of 
ow  water  is  usually  the  late  winter  months.  It  is  also  state.l  that 
the  extreme  range  between  these  two  periods  is  never  more  than  six 
leet. 

Steamboats  navigate  the  Nelson  from  lake  Winnipeg  to  Whisky 
Jack  portage,  but.  below  this  point,  navigation  is  only  possible  in 
certain  portions  of  the  river.  It  will  be  crossed  at  two  points  by  the 
Hudson  Bay  railway. 

Sorrersof  •      ^"  '^^^u^'".  ^"^"^  ^*="  '"^^'^  ^  geological  exam- 

tt^S^"*'  '"^*!°"  of  'he  nver  from  lake  Winnipeg  to  the  mouth 

A  similar  survey  was  made  in  1902  by  Mr.  ]  B  Tvr- 
re  I,  also  of  the  Geological  Survey.  A  reconnaissance  survey  in  the 
interests  of  navigation,  was  made  by  the  Department  of  Public  Works 
of  Canada  ,n  the  autumn  of  1909.  Surveys  carried  on  by  the  Water 
Power  branch  of  the  Department  of  the  Interior  include  a  reconnais- 
llTlHw^^r^n  PP"'^'."*'^^  of  '^'  "PPer  portion  of  the  river,  by 

of  t '!  kr  nTw  ";  "■  "'}''■'''  '"'  ^'^°  ''^^^^^^^  measurem;ntl 
ot  i..e  East  and  West  rivers  during  the  season  of  1913. 

Run-offRecord.  ^'•;^"/'«''J"o«— As   no    precipitation    records    are 

?<;;  C^;Sr"  ""^"^t»''  f«^  '^e  greater  portion  of  the  drainage  area 
area      The  fnlln    "  ""P°"'^'.'=  *°  ^^'^^te  the  mean  for  the  whole 

Zr^.-  ?!■  T"^  '^''  ^'""  '^'  '"""  ^"""^>  precipitation  for 
certain  stations  lying  within  the  basin.  It  will  be  noted  that  there  il 
wide  range  m  the  precipitation:— 


^-»"N   li<y,Mr.,,,snUu;u     vr  M.^,., 


^^'^'^i^niono/'Consrr  ,  oN'd^ 


N  —  vR.v,u-U„n-,,„,.  ,..,,, u-,.rc„vxxH,., 


na 


n^ 


PI. 

llf 


•  i  ■• 


NELSON  AND  HAYES  RIVERS         ,©3 

Station  !period_o^record       Term,  in    ^Preci^ta- 
[From^jTr-        years       ^      •-- 

Kr-bn?". :;;::;:         \  JS     \V,l  '    ^    ~~^  ' 

Channel  island  (lake  Winn>i,.t;,:.!  io  ^  '  ,?        '        ?2.4 

Norway  House.  Man *.  .  .  igg^  }^  i  'i'  7.1 

Moorhead.  Minn iSl  i^  '  J  '^  ' 

Prince  Albert,  Sa.k I  ,S]  }2^  I  ^  24.9 

Edmonton.  Alberta   i  1S3     ,       'f  I  »  IM 

Calgary,  Alberta    1  [^  \^  I  28  16.4 

Macleod,    Alberia    I  1»S  10^  i  ?^  '«  <» 

heenlt7"  ^/''''^"^"'-'"--^^•^veral  discharge  mea^r'^ei^.7ve 
been  made  on  the  Nelson  nver,  though  none  of  them,  apparently   <ie- 

wTl  n    r""''l^  ""r-     '''"'^"^^  measurements  ma.le  by'  Mr 
Will  am  Og,lv,e  m  the  latter  part  of  August.  1910,  in  the  vicinity  of 

VVh  temud  fall.  md.cate  a  discharge  of  109.364  secon,l-feet.  Mr  Miles 
of  the  Department  of  Public  Works,  obtained  a  discharge  mcas  rC' 
ment  at  the  outlet  of  Sipiwesk  lake  on  October  6.  1909.  at  what  was 
«  1  ^  !i  r^  '°"  '''^'  °^  ^'^^  "^•^••=  »his  recorded  a  flow  o 
the  e!VTw '''•'"  ^^P'^"'"-  '''^'  measurements  of  the  flow  o 
he  East  and  West  nvers  were  made  by  Alexander  Pirie.  of  the  mJ- 
tobaHydrometnc  Survey.  O.  September  16.  1913.  the  total  Z 
of  the  East  nver  below  Sea  River  fall,  was  19.762  second-feet  On 
September  25.  1913.  the  flow  on  the  West  river,  in  the  vicmity^f 

r  t'<L'  .  '°''''^''  ^''  "^-^'^  second-feet.  At  the  time  of  meter- 
ing the  West  r.ver,  a  stonn  from  the  northwest  lowered  the  leve  of 
lake  Wmn.peg  at  .ts  outlet,  which  undoubtedly  greatly  decreased  the 

A   regular    metering  station   was  established   by    the    Manitoba 
Hydrometrtc  Survey  at    the  Manitou    rapid  on    July    18    1914    anj 
contmuous  readings   secured  till   September  24  ^f  the   ;ame  ^rr 
the  discharge    dunng    th.s  period  ranged    from  87,000  to    103  000 

Zg  rlued       •  '  '""  "°"  °'  approximately  45.000  seconJ-feet 

PoMiaitie,  """^  °f  ^^^  Nelson  nver  is  hardly  possible,  due  to  the 

excelled  f.cil.V '"T"'"  "'"'''"''  °^  ''•*"  Winnipeg,  which  ofl^ers  un- 
excelled facilities  for  storage  regulating  the  flow.      The  lake  com 
pnses  an  area  of  9,414  square  miles,  and.  in  extent,  ranks  fifth  ?„' 
superficial  area  of  the  lakes  of  North  America-  it  is  over  2mn  c 
m..es  larger  than  lake  Ontario  and  slight,rsml;rt^n'^eXYe' 
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The  following  table  gives  an  estimate  of  the  flow  which  a  storaee  of 
only  two  feet  would  render  available  for  periods  of  either  fJree 
months,  SIX  months  or  a  year: 


Depth  of  storage 


1  foot 

2  feet 


bSs'ol   L_       ><^'«  °f  draught  in  ,econd-fcct 
J!!^!!i!!Ll    Pe"od,3mos.   i  Period.  6  mo, 


262.30 
524.60 


33.260 
66,520 


16,630 
33,260 


Period.  1  year 

wis 

16.630 


Power 

PoHibilitiea 


In  conMdermg  the  character  of  it.s  rapids  and  falls, 
the  .Nelson  may  be  divided  into  three  sections:   (1) 
from  the  mouth   to  Kettle  rapids;    (2)    from   KetHe 
rapids  to  Split  lake:  (3)  above  Split  \  kc 

In  the  lower  portion,  namely,  below  Kettle  rapids,  it  is  eenerallv 
very  w.de  and  free  from  islands  where  rapids  occur      ^hf  rands 

.?e7t  wrd^oTtt^'  '""":•  "'  ^""^  '^"^   -^-  -  --n    oft 

In  the  portion  between  Split  lake  and  the  foot  of  Kettle  rapid 

Ind  «iIh  ""7  "''"''  "'^^^  ''''  "P''^^  °---  The  rapids  ar  steep'; 
and,  although,  m  some  cases,  the  banks  are  rather  low  this  ^rtL 
offers  greater  possibilities  than  the  lower  ^    "" 

SoliHake  T  '''"°"'  ^"'.  '^""''^*^'  ^'^'"^^  '"^'"-l^  ^"  the  river  below 
Split  lake,  there  .s  a  practically  continuous  series  of  rapids  and  sw  ftT 

eit^^L^r :"  ;^^ ''--  --  -  ^^"•—  ^^-  -le?- 

Above  Split  lake,  the  rapids  and  falls  are  well-defined    and  their 
descents  are  generally  steep  as  compared  with  those    n  the  tovv" 
portion  of  the  nver.      In  this  section,  except  above  Pipestone  lake 
the  stretches  between  the  chutes  or  rapids  have  very  ZZZ  cur 
rents:  the  total  descent  in  the  river  really  occurs  only    t  fh    ch    es" 
and  rapids  which,  e.specially  above  Sipiwesk  lake,  occur  in  nuntous 

ated°Then""       "'''"'''  '^  *^'^"'^-     ^^'^-^  ''^"^  islan  s  are  S 
ated    the  nver  .s  quite  wide,   but   the  individual  channels  between 
slands  are  narrow.     Power  development  in  this  part  of  the  Hve 
should  be  accomplished  easily;  respecting  the  higher  falU      7  Z 
over  eight  or  ten  feet  in  height,  there  is^no  dou  t  t  at  t  e  to  al  uZ 

combined  or  used  to  increase  the  natural  heads  of  the  high'rJL's 

««««•  island  n  /  ;'f  ^;''°':  "'"  '•""'^  "^  '"°"th,  Seai 

Dewriptioo  '^'^"^  '^  '"e  first  landmark  passed;   from  this  island 

upward,   the  current   is   quite   swift      Th» 
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'"thigh.     At  a  large  island    l«;       ,  """"''  »0« 

narrows  sornewhat  aJd  its  dep.ii.t^f^^^''^^"''^' -■-•".  ^'-  -er 
«''gh.Iy      The  banks  here  are  lower  ".?■'  ''       '   '"■■'""    ^'^^'^-'' 
m-les  above  Seal  island,  opposite  r/rou^      1''''''  '"'^-  ^'  «  '-'"t  32 
very  low  on  the  west  side     Cnm       ^       ''''"'=  '^'^'»'=*-  'hey  become 
mentioned  group,  the  ::^  ^^^Z:' :!^''  "''"  alK>ve^h:Ts: 
T^ore  sl„gg,,h  and  the  bar.ks  are  alternL      r^'"'  ^'''"'''  '""'^h 
from  eight  to  fifty  feet     Limo,      ^r'"^**^'^  '"vv  and  high,  varvin.^ 
the  river  seven  mlsfarther  "  an'.     '"7  '"  ^"P*^^^  ^'  'oVpoI's^ 
«a^J</j  be  ow  I  ast  I  ,«.^  ,        rT  *  leature. 

-gh  water  and  rwiffs'Xh^t^fo;;:'''^?.^^^-  '"  '-'^^  ^^ly 
w.th  a  descent  of  from  five  to  te^feet  n     '  •'''"""  °^  ^°"^  '"i'es! 
nver  .s  one-half  mile.    The  bankrw.     .'^      ""''■     ^he  width  of  the 
vary  from  20  feet  to  100  feet  ,nh,     "'"  °^  ''''•  ''"''  "mestone 
^■de   they  are  only  two  or    hree  fee  '^'^^  ''  °"^  P'^"^'  °"  the  weJt' 
'o  30  feet.    As  heads  wou  d  have   o  be       '  'T'  '^"^  ^-^"ally  r  se 
opment  here,  while  not  imposs  bl^  ^Z7T  'f  '^""  »—  ^-e' 
account  of  the  cost  under  pr^ent  con  it^        '/J'"°^^  ''^°''"''"ve  on 
or  four  miles  of  smoother'  but    tS  ltr%  ^'^'"  '""^  ^^Pi^^.  three 

-r""-?h^^-1^--e^^^^^^^ 
""^"rPV  .  P'-^-  asl^ts";^^  ^^  "■"^'■''^^  ••"-  ^our  different 
^eet.     The  Hvttre:;r,^l:-'e  'on.  with  a  descent  of  six 
^'est  s,de.  are  80  feet  in  height  and  !■  '"'"  ^^'f  ^  »''*=  ''-•"^^.  on  the 

'«••    Th.  width  o,V:^Z\:Z  71  >  "■'■"■  "  *«»•  «  .en 

»'  «)  f...  on  ,he  «s,  si,te.  '"  ""  "'"  P"*  ">«  rise  ,o  .  height 

Again,  in  the  cacp  n(  tu        r 
have  to  be  created  by  a  .I'o'rd"  '"''^^'  '""^  ^'^^^^  head  would 
would  be  very  high.    Between  UstT''  "'  ''^  ^^^^  °f  ^evelopmet 
there  are  five  miles  of  fairlv  smrl..        ''°"'  ""^  limestone  raS 
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Limettone 
Rapid* 


These  rapids  may  be  divided  into  two  portions,  of 
which  the  upper  is  much  tlie  more  important. 
Lower  Pitch  is  one-eighth  mile  long,  with  a  descent  of  eight  feet. 
The  river  is  one  mile  wide;  the  banks  are  of  clay,  over  limestone, 
and  arc  from  50  to  75  feet  in  height.  This  part  of  the  rapid  is 
immediately  below  the  bend  where  Limestone  river  enters;  on  the 
west  side  it  makes  a  sheer  drop  of  four  feet,  while  on  the  east  side  the 
descent  is  more  gradual. 

Upper  Pitch  is  the  first  attractive  site  on  the  river  from  a  power- 
development  standpoint.  The  portage  is  three-quarters  of  a  mile  long ; 
the  distance  is  nearly  as  great  along  the  river  and  the  descent  is  25 
feet.  The  stream  is  three-quarters  of  a  mile  wide,  with  banks  of  clay 
and  limestone,  from  50  to  75  feet  high.  The  rapid  on  the  west  side 
is  very  rough  and  quite  steep.  Possibly  a  wing  and  longitudinal  dam 
development  would  utilize  a  great  portion  of  the  flow. 

Above  the  Limestone  rapid  is  a  stretch  of  water  two  miles  long, 
having  a  uniform  descent  of  from  five  to  eight  feet  per  mile.  Above 
this  arc  eight  or  nine  miles  of  fairly  smooth  water  before  the  foot  of 
the  Lower  Long-spruce  rapid  is  reached. 

Lower  Long-Spruce  Rapid.— This  rapid  is  four 
Lo^tpruce  miles  in  length,  and  has  a  descent  of  52  feet.  It 
consists  of  a  series  of  low  cascades  over  granite  ledges, 
with  the  rock  visible  in  most  parts  of  the  river.  The  river  is  very' 
wide  in  this  portion  but  narrows  to  one-half  mile  at  the  foot  of  the 
rapid.  The  banks  are  of  clay  rising  to  a  height  of  70  feet ;  at  a  few 
points,  they  are  as  low  as  ten  feet  near  the  river,  but  gradually  slope 
upward  from  the  shore. 

Upper  Long-spruce  Rapid.— This  rapid  is  two  miles  long  and  has 
a  descent  of  40  feet.  It  comprises  a  series  of  cascades  and  rapids 
passing  over  granite,  which  shows  throughout  the  breadth  of  the  river. 
In  the  tower  portion,  the  pitches  are  quite  appreciable  and 
continuous ;  the  high  clay  banks,  however,  have  disappeared  and  the 
river  is  less  than  one-half  mile  wide.  One  of  the  stretches  which  is 
portaged  showed  a  descent  of  25  feet  in  less  than  three-quarters  of  a 
mile.  Then  follow  four  miles  of  smooth  water  before  the  foot  of 
Kettle  rapid  is  reached. 

Kettle  Rapid  ^^'^  "P'**  "^^^  ''*  divided  into  three  pitches,  as 

follows : 

First  Pitch  is  three  miles  long,  and  has  a  descent  of  approximately 

forty  feet.    The  river  is  from  five-eighths  to  three-quarters  of  a  mile 

wide,  with  banks  of  clay  or  red  granite,  from  20  feet  to  50  feet  high; 

these  become  lower  farther  up  the  river  and,  in  the  upper  portion,  are 

only  15  feet  high.     In  the  lower  portion  of  this  pitch,  rocks  show 


Nl^LSON    AND    HAYES    R  ,  V  K  R  s 


throughout  the  width  of  th      •  u  "  '^^ 

higher  section  is  reached.    The  descem  T  Ir"  "'''  '"  ''"^'"''^  »^  •'- 
could  p,,ssibly  be  u,i)i.e,I  by  cr       "  ,L"    ''"  '""'""  °'  ^^^^^^  rapul 
Second  P.tch   affords  great    f     H,      7  '  ■'"  '^"  '"'^"'"^  P-"'- 
account  c  f  the  narrowness  of  the  r  vc^^    ^"^   l'";er  development   on 
th>s   ,x>int  the    river,  which  i     on  v     k  "  i"  ^"°'  °^  "'<^  ^^P*^'-   At 
cros^ed  by  the  Hud;.  „    ll^  rail"!      tH"^  '''''  "'''^-  ''   '«  »- 
only  for  a  distance  of  300  yards  n/^r  tJ^    f  ""7"  "''"^  f-<^^-''^ 
-^"ch  the  strean.  broadens  a,'.  „  to  -.  w  m      !  "^  "'"  ''"^'•'  ^^'"ve 
°f  a  mile.     The  descent  is  21  5  fe      ,.    1    1  '.     """■'^'  "'^^<^-c'Phths 
'"-le.     The  banks,  from  20  To  30  fl        ^'"''  '""^'^  "'«"  ""^^half 
-  J  affoni  sp,en.hd  condifons  for  powerl'  T  "'  ''''  "^"  ^""''^ 
second  and  third  pitches  is  a    "retch  of  ^''''?"'^"»-     '^"ween  the 
'en?th.  ^'^«'ch  of  smooth  water  two  miles  in 

'i^ti:^isTsi;,rbriar^^?;"?  ^^^^^^  »«>  ^-ds  ...g.  ,„ 

which  is  five-eighths  of  a  mile  ^^/TT  '1  V  '"*•     "^'^  -er 
banks  are  quite  low  near  the  wat^r  k  ,  ?'""'  ^^  ^"  '^'^n*';  the 

The  section  between  the  L  f    .  l-      ""'  ''">'""'- 
;apid  is  also  characterized  by  m  n^y  stt  'V  ""  *"'=  ^°°^  ^'  Gull 
first  nnle.  there  is  a  fail  of  from  five  ZZTf  '""'''  "^'"^-    I"  •'^^ 
quarters  of  a  mile  wide  and  conta  n  ''=*"•■'  '''''''^  '^  ^''-'ce- 

«h.s  part  are  very  low.  For  he  next  th'"'"^  "''"'''^=  "^^  banks  i„ 
-  fairly  smooth  water  lead  ng  to  a  '  oJ^  '"'  """'^^'^  '"■'«  '^ere 
west  side  of  the  river.  The!lescent7'  ^^'/*°  '"''^-^  '""^-  ""  '"e 
••^e  portage  is  approximated  ten  feet  Z  ''l  "r'  '°  ">^  ^-'^  of 
occurs  a  series  of  small  rapids  and  swift  /'  \  ''""^'  °^  ""'^  P«"age 
none  of  which  need  be  con    le'ed  in  f  "  '''''"""  "'  ^^^^  '"''es. 

For  the  next  four  miles,  the  rive  is  Lnr'  ^^""^^  "evelopment. 
■slands;  the  banks  are  from  five  to  15  ^  T^u  '"^  '^""'»'"«  '"any 
places,  as  low  as  two  feet.  A  poinM-i  .u"'-  '"  ''^'^''^  ^''^  <"  certain 
■^.  then  reached,  above  whichls'a  s„c  "  'T  '"""  '^  ^'^^°°-^^"°- 
cl'Mance  of  three  miles.  The  steepest  S'^°"  /T^*'  '"^'  ^^P'''^  ^°^  a 
nearly  eight  feet  in  three-qua  te  s  o  a  mu"  '""*=  '^^  ^  ''««"»  -^ 
he  low  banks  of  the  river  "his  however  '  °"""^  '°  '^'  *'^'''  ^n'' 

development.     The  succeeding  seve„  I'i,"  ""]  '"^  ^"''^'"<^  ^^  P°wer 
foot  of  Gull  rapid.  ^       ''"  ""'"  ^^  ^"'et  water  end  at  the 

rapid  may  be  divided  .rV  '^  .^"'  '"*°  ^^ich  the 

water  which  may  be  utilized  to  ncrle  th?T?^  ''''''  ^"'^  ™"^h 
ately.  the  banks  are  very  low  i„  m    ";Vc'    ".t^'.''-'^-    ^nfortun- 

ny  P-acc5.  rendering  .t  impossible  to 
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many  islands.  '  °*  ^""  '**'«  '^e  river  contaim 

and  below  this  narrow  oart  »h,  ri  "^^  ^"'  ''"'*;  ''"^  a'x've 

are  30  fee,  high,  of  ^ran^*  and  c  Iv"  "."r  V"  ^'^^  '^*'-  ^he  bank, 
to  30  feet  by  d  ow^  he  "wift Y'h  '''  ?"'  '""''^  '^  "''"^  ^*'«d 
aU^ve  for  a^istance  :?t;:i^Lrof  ."„•,?'''  "^"^'  ^^'^^  «-- 

-e^^sS:::  ^s:::rSe^  :r2;z  r  ^  -t^  ^'^^  °^  -^^ 

yards.  On  the  north  side  the  Hvlr  c  i  "!  7  *""  *  ^"'*""=*  °'  ^00 
island,,  but  the  main  channel  iism  ;'':;^"'^  '"'°  .'"any  channels  by 
to  20  feet  high.    The  poss.b'itv  of??  '""''•  ^"^  ''='"'^'  '^^  ^0 

pitch  is  quesLnable  I^ "ne  L'f  1  TT'  development  of  this 
pitch  there  is  a  succession  of  low  .  "T\"^'""''^'  '^''  '^'  «~"d 
at  the  end  of  whi  h    he  foot  ortheTh   h  '"  '^^"-'■^''«»'»  ^^  a  mile. 

Third  Pitch    in  the  no^h     I  '^"^  ^''"l'  ''  ^'"^ed. 

distance  of  350  yVt  The  btlcT  '  '"  '  '""'"  °'  ^1  feet  in  a 
level  with  the  witer  at  IcMIa  f^^  '"^  '°^'  '^'"^  »'"'°«  «"  • 
nel.  above  the  third  pi  h  there  t  aV  ""^'^^  '"  ^'^^  ^^^  ^^a"' 
eighths  of  a  mile  loSe  the  ba„L«  ."'"°"  "^  '°^  ^^^"''"  *'^^«- 
fourth  series  of  4pids  '''  '°"'  =**  ^^^  ''  '^^  ^^ot  of  the 

Fourth  Pitch  shows  a  descent  of  17  f«  .  •      u 
In  this  stretch  of  the  river  theri  Z  '",  "'^"''^'^^'ths  of  a  mile, 

banks  are  very  tow  "'  ""'"^  """^^'  »"d  here  also  the 

Has'v::;^:  Ltrht'r;:^  ^'^^  ^-^  ^^  ^""  ^^p^^-  ^« 

^our  feet  in  height.  It  contalLritTi-sirndr'hTr-^'"  '''"  °' 
restrict  the  channel  to  such  an  extent  a  tc  t'.t  'I  *  '"  "°"''  ^'"• 
sfrong.  ^'''*"'  as  tc  Tiake  the  current  quite 

For  seven  miles  above  Gull  lake    fh.r-  • 
swifts,  smooth    waters    and  ro„ Jf  "  *  '"'"  °^  alternate 

approximately  40  feet  The  r^er  h "  "'  "  "  '°'''  '"«"»  °' 
mile,  and  the  banks  are  of  c lav  an  /"  ^"f^'  *'^'''  °^  °"'-''>>' 
height.  '  "^^  *'"    ^""'te.  from  15  to  20  feet  in 

OrerfaUor  Overfall  rapid    which  *n^e  ;„      j- 

Bithd.,  section  just  descri'bed   ,^  or    hJr'.f  ^  ''^''  '''' 

descent  of  about  25  feet    Th    k    IT  '  '°"^  '"^  ^^^  * 
lay  on  rock      iVjtJ^J.  '.^""^^  "^  ^0  feet  high. 


Rapid. 
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the  hc..,|  of  tl.e  rapid  it  flows  in  one  clunnel    on!v   JSO  v»r  i 
Power  dcvelup„,cn,  at  this  ■  .,,  ,    «ms  ..u.tc  t^   '"^  '''''  ""* 

-en^^:  r  ;::!;r;:it :; :: :  r;::  ^:'?  r-  ••-  -« - 

upstream— is  a  srr...      f  '    '  'al^c-'ive  or  »ix  miles 

c^J^:^:lr^;'  %^^'::'\  ^»^''"-  •?  ^^— «.  .he  r.. 

deeper  .lescen ts     ,h  "P"'»  "«^  """ch  better  .Jefine.1  and  have 

encountered  is  Chain-.f  islands  chute  '  *'*'"'* 

rapid  ,he  c„rr™,  i.  q„i,e  sjpg""  '"''      ""'"  "»™  ^"^  l«l»«  M" 

ejcep.  „  ,^: -s^^r^  tc'i:^:  ^i:™-,;- n,T^  r^; 

of  at    east  25  feet  mnt,!  iw  .    •      •  .  J   "  -^        '     i.it  a  head 


>5<. 
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lake   the  river  is  .livi.le.l  l.v  a  lar^c  i>Ui.ul  an.l  ihe  next  three  rai-ids, 
nauKly.  fhain-.f  r.H:ks.   Kc.l  Uuck  a.ul  ( )ver-lhe-hill.  arc  sUuatea  in 

tlie  caMerii  channel.  -   ,        •  ,    .  t 

(  /,.m,  ../  I^ocks  Katid  lias  a  .lescent  ..f  Id  feel  ni  a  .hstance  of 
20  feet.  The  channel  is  1.21X)  feet  wi.le.  with  a  chan.  of  lar^e  rocks 
extcn.lin^'  across  it.  The  hanks  are  fro,„  10  to  20  feet  hi«h  at  the 
chute  hut  very  low  alnwc  .1,  thus  ren.lerinR  it  imposs.l.le  t..  raise  the 
l.ea.l  to  the  hciirhl   necosary   lor  the  aeveloi....ent  oi  iH.wcr. 

K,-d  l^oik  A'<./».,/  may  he  divi.lcd  into  four  sections.  (I)  the 
ra,>i.ls  below  the  lower  canoe  portaj^e.  (2)  the  chute  at  the  lower 
portaL'e  (.M  thi'  swift  la-twcen  the  two  portages.  (4)  the  chute  at 
the  ui.per  iH.rtaKe.  The  .lescent  in  the  first  section  is  aU.ut  three  feet 
i„  one-.,narter  of  a  M.ile  Nshile.  .u  the  other  three  sections  above.  .1  is 
8  8  feet  in  a  distance  of  1,400  feet,  nivinn  a  total  descent  of  11.8  Icct. 
At  the  lower  portable,  the  channel  narrows  to  approximately  /OO  feet 
while,  above  and  below,  it  is  2.()(K)  feel  wide.  The  banks  are  of  K'ra.nle 
and  dav  an.l  from  20  to  50  feet  l.iKh.  .'\  half-mile  above  Red  Uock 
rapid  .s  another  small  rapi.l  with  a  .lescent  of  1..^  feet  m  200  yards. 
.\s  the  banks  at  this  small  rapi.l  are  fairly  hiRh  it  couhl  be  utilized  to 
increase  the  liea.l  .>f  Ked  Rock. 

Uvi-r  the  IHll  Kapid  ll-.ws  around  a  lu.int  and  has  a  total  .lescent 
of  0  5  feet  •  it  consists  of  a  chute,  succec.led  by  a  very  rouidi  rapid. 
Alonff  the  channel  it  measures  nearly  'MX)  feet,  but  the  distance  acn.ss 
the  point,  at  the  canoe  i...rtaj,'e.  is  only  2(W  feet.  The  banks.  coni,K>sed 
of  clay  over  rock,  are  from  10  to  20  feet  in  heiBht.  The  channel,  at 
the  chute,  is  only  8(X)  feet  wi.le  and  is  .livided  by  a  fair-si/e.l  islan.l 
situated  in  midstream. 

Although  the  .lis.a  ..•  between  Ue.l  Rock  and  ( )ver-the-hill 
rapi.ls  is  comparativelv  s.u.rt.  it  is  doubtful  if  they  coul.l  be  combined, 
as  the  banks  between  the  two  '  pi.ls  are  very  low  in  several  places. 
However.  alKive  Over-the-hill  rapi.l.  the  current  is  stronir  an.l  the 
descent,  which  avera-<es  from  f..ur  to  live  feet  per  mile,  coul.l  be 
utili^cl  to  increase  the  head  at  the  latter  rapi.l  by  several  feet :  but 
here.  also,  the  banks  are  very  low  and  this  increase  could  not  be  more 
than  three  or  f.nir  feet.  ,       v     u 

madder  Rapid  consists  of  a  chute  at  the  islan.l  where  the  York 
|K.ats  are  ix.rta^e.l  succee.le.l  by  heavy  rapids  exteiidin«  over  a  .hstance 
of  400  yards.  The  total  .lescent  in  these  two  sections  is  8.3  feet ; 
below  this  rapid  is  another  stretch  of  swift  water  and  rapi.ls.  500 
yar.ls  k>nK.  with  an  a.lditional  .lescent  of  possibly  three  feet.  Tlie 
width  ..f  the  river  at  the  can.n.-  iK.rta(,'e  is  400  yar.ls.  but  the  stream  is 
dividc.1  into  two  channels  by  a  large  island.  The  banks,  consisting  of 
clay  over  Rranite.  arc  fr.Jin  five  t.>  fifteen  feet  lii^h. 


- « -: 
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Whitemnd  Faj|  This   fall  occurs  wlii--^  ♦».-  •      . 

offer.  F.roor.       m.^ny  channels  hvfi  '"^^^  "  ^'^'^'^'^   '"»« 

•b.e  Prcpecf       chutes     flo^llL'^^f"-     '^^^'-'P"-'-^  two  pan^IIel 
unite  to    forn,  the  lo;er    n  tl   "  H  .'   ?'""''^-    "''^^'^    ^^'^ters 

parallel  ,«rtage  road,  a    th"^  f  I,  1  7'%'^'^"      '''""■^  ^^  ^- 
the  head  and  foot  of  the  shorter  on^     «he  d.flercnce  of  levels  between 

descent,  shows  a   fail  of  ^rfeet       T.      T"'  """'"■"'>•  ^'"^  •"'^' 
portage  is  500  yards  l.i.f    f,.i!„  ,  "'stance  across  the  short 

t».e  first  and  la^pitl  .iSi^:?,?'^  tT"'' J'"  "'^*^""  ^^"-- 
"^  very  rough  water.  The  dn, nel.n  7'  "^^  ''"'^^  '^  ^  ^'^^'<-" 
w.de,  with  rocky  banks  from  4^  "o  so  f    !      T-  '"^'  '"  ^  >-''« 

rivef t:;;^^:;:,^;^:^^;::;:::^;^^^^^    y""^™-"  ^^"-  ^^'-^  the 

-.9.6  feet  n,  a  distance  :f  2 O^'yj^"".^^  ^V^'^""^'    ^^^  "^-""^ 
middle  of  the  rapid  but  narrow,  to  S  /      '"      ''""'^'  ^""^^""^^  ^t  the 

The  r  K-,  ,„.„f,,^  fror;rt:\Vf?etX"  ' ''' '"'  ^"^  '-'■ 

fro.n  five  to  ten  feet  hi,|  r La^^,  1^^  '^''^'  ^'^  -ky  banks 

feet  in  height  at  the  foot  ^  *'"=  "P"'''  =»"d  from  IS  to  20 

aw  C:;:-,:-  ::^- -^  ^^-^  a  quarter  miles,  respectivelv. 

varying  fpon>  thrce-c  uarterTo    a     ,'    t"      '^''''!'''  ''^^'"^  '^"""^^ 

Jocktwe  Rapid  L,nXl  u  """^  ^"^  ""'^''^^'^  ^«--et- 

^tone  rapid.  The^esxen  s  45  eet'i^  ,S"'"';  "''  ""^^  ^•^^  ^'P^- 
into  small  channels  hy  ocks  .,  cT'  \  ^^^■"f "  ^^'  "P'''  '^  divided 
feet.  The  banks  arc  of  grani  ivl  ',0  "i  ^  *°'^'  ^■■"^"  ''^  »«> 
several  swifts,  with  .lescents  of  Ihr.  ^  ^'^'  '"^''-    There  are 

Jack-pine  rapid  and  TheTu^  ctte?"'^'"  "'  '  '°°'  ^-^  '^^^  ^'--' 

banks  are  of  granite,  five  Let  JlZll  °'  ''  '^'  '"  '^  y"'-   The 

ite  hank    .  ,,^^^  or 'fJuTf^i^'-HS  ^^  "^  ^■^^"^'    ""^  ^-"■ 

-.e^d%;;i':r;,eJ:;-  .kes  co^d  be 

-e  Whole  «ow  of  the  riveJ  -.hr^l^'^J-LnX^^ 
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would  include  all  tlic  descents  between  the  head  of  Sea  fall  and  the 
foot  of  Pipestone  rapid.  The  sum  of  the  descents  in  Pipestone  fall, 
Jackpine  rapid.  The  Four  chutes  and  Sea  fall  is  22.8  feet ;  the  descents 
in  the  intervening  short  swifts  and  cascades  give  an  additional  7  feet, 
while  the  swift  current  throughout  this  channel  would  add  another  5 
feet,  making  a  total  descent  of  at  least  35  feet  from  the  head  to  the 
foot  of  Whisky  Jack  portage. 

DISCHARGE  MEASUREMENTS  OF   NELSON   RIVER,   AT   MANITOU 

RAPIDS 


Date 

Discharge 
Sec.-ft. 

Date 

Discharge 
Sec.-ft. 

1914 

July   18 

"    25 

August  3 

4 

4 

••       7 

••       8 

••      10 

••      11 

103,736 
87,088 
94,084 
92.083 
94,508 
96.179 
%,228 
95,043 
94,206 

1914 

AiiKust   15 

17 

••        21 

••        24 

"        24 

September  5 

7''.'.!'.'.'.'^ 
24 

91,928 
92.775 
94.861 
88.931 
91,985 
87.542 
89.956 
91,806 
90.857 

Burntwood  River 

Burntwood  river  has  its  source  in  Burntwootl  lake.  Carrot  port- 
age, about  18  miles  below  the  outlet,  is  at  an  eight-foot  fall.  It  is  on 
the  south  side  and  not  far  below  this  the  stream  enters  a  rocky  gorge, 
in  which,  at  Eagle  rapid,  is  another  fall  of  eight  feet. 

The  timber  near  the  river  is  chiefly  poplar,  but,  a  short  distance 
back,  it  is  Banksian  pine  and  spruce,  all  of  which  is  very  small.  Flat- 
hill  portage,  three  miles  below  Eagle  rapid,  is  situated  near  a  fall  of 
ten  feet.  The  granite  ledge,  which  crosses  the  river  here,  is  seen  on 
each  side  rising  in  a  high  ridge  50  feet  above  the  clay  terrace.  For 
a  short  distance  below  Moo<:<*  |)ortagc  the  valley  is  not  deep,  but  at 
Clay  portage,  three  mile^  below  Flathill  portage,  the  stream  falls  25 
feet  into  a  much  deeper  channel,  which,  for  six  miles,  has  scarped 
banks.  The  banks  are  nearly  40  feet  in  height  and  are  composed  of 
sand  and  gravel,  with  a  bed  of  clay  on  the  surface. 

At  Driftv.ood  rapid,  17  miles  below  Clay  jwrtage, 
Series  of  Rmpidt  are  two  falls  of  four  and  five  feet,  respectively,  flow- 
*°  ing  over  red  granite  gneiss.     A  mile  below  this  rapid, 

at  Grindstone  iK)rtage.  the  river  again  falls  over  red  gneiss.  Four 
miles  be!ow  Cirindstone  it  turns  to  the  east  ancl  four  fails  uccur  at  inter- 
vals of  less  than  a  mile,  making  a  total  descent  of  approximately  40 


■^'*'"*'">-2!_coH^.,r,ou 


'.^^    i^: 


jLm.^^ 
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feet.    The  first  is  a  fall  of  seven  f«»    .1,-  .     ,     . 

third,  Leaf  rapid  is  ^L^..T?  u'  '"°"*^  °^  ''«''»  ^«' =  the 
of  17  feet  S  ow  Gate TnM  1"^  '  '''''  '"'  '"^  '*^'-  ^»'«^  "P'^. 
banks  are  composed  of  sa^d'i^d.  "'"  T?"  ^  '^'^f"'-  ^^'"^^  ^he 
reached,  they  a7tl'  l^^^o  ntriy^'  fe:^^^^'^*"•  '^^'  ^' 
stretch  there  are  several  small  raJ.k     rt    .  •  '^"  '"'"^«="'ng 

havfng  low  bark,  cc,v„„l  w' h'J„?'  "'  "  'f,'"'  ""f"'""  "''".'t'i*. 


Some  Heavy 
Descents 


is   Ta^sL!^''"''''"   °^   '   '""^   "^^'"^    VVaskwatin    fall 
u.   lask,mg-up  fx.rtage.  320    yar.is    long,  passin^r    a 

-.e  Of  gneis^^^T^r  ;t:;:;:  izt'-'-  f  f  --  ^ 

asce.1.1  in  easy  slone,    uuu       ,^^^'"'*'  '^'*«'  '^e  river  banks   usually 
rapids.  *"  ^  *^"'*  *^'^<^**  *he  channel,  forming 

beti::^steet;?;tr  t:^'::  ^'^^^t  "'^- ''-  ''-■-  «-» 

portage,  which  is  fou  hundred  rd  "Z  '",""''  '"  '"^"'^'"'^"^ 
descent  of  30  feet      Below  tif  1    1    ^  '"''  ''"""  ^  "P'''  *'»''  => 

banks.  60  feet  h^h  On^  mirhH  "if/'r". '"''  ^^^*^''-  '"'ay-uvered 
rapid;  it  has  a  iesceniof  7hrJt7  ""f^^*'^""  "P'"'  -  Kepuche 
over  a  ridge.  "'  ^"''  "°^'  '"  =«  "»"ow  channel 

Pneiss.    Two  miles  below  tS  fall  tt,  "  ""'"'"^  ^^  '  "^^^  °^ 

-s  is  merely  a  .on^^t^: t  Jl^^^- ^^ ^  ^^  -e; 

Man\rn:it.is'Mla'an\;f:H''"'"^'"  ^^^'^  *^''  -"'^   °^ 

about  20  feet  over  a  r^^Te  o^  gneUs  "  '  """"'^"  "'^""^^  ^^^^^ 


■J 
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Grass  River 

Cranberry  and  Elbow  lakes  form  the  headwaters  of  the  Grass 
river.  Four  miles  below  Elbow  lake  is  a  rapid  with  a  descent  of  15 
feet ;  past  this,  on  the  west  bank,  is  a  portage  160  yards  in  length. 

Three-quarters  of  a  mile  farther  downstream  is  another  rapid, 
with  a  descent  of  6  feet.  Five  miles  farther  there  is  a  short  rapid 
between  steep  banks  of  diorite.  A  mile  betow  this  rapid,  the  river 
expands  into  a  small  lake,  and,  for  the  next  eight  miles,  flows  eastward 
until  it  empties  into  the  west  end  of  Reed  lake. 

A  mile  below  Reed  lake  is  a  rapid  with  a  descent  of  3  feet,  flowing 
over  a  ridge  of  massive,  reddish  granite. 

Situated  at  the  head  of  Wekusko  lake,  VVekusko 

W«k«ako  Fall       fall  has  a  total  descent  of  45  feet,  falling  over  ffabbro. 

Wekusko  lake,  which  extends  eastward  from  the  foot 

of  the  fall,  is  a  beautiful  expanse  of  moderately  clear  water,  with 

rugged,  rocky  shores. 

Two  miles  below  the  mouth  of  VVuskatasko  (or  Carrot)  creek, 
there  are  three  heavy  rapids,  past  the  upper  two  of  which  are  port- 
ages, "O  and  70  yards  in  length,  respectively. 

About  14  miles  farther  down  there  are  three  rapids  with  falls  of 
twelve,  fifteen  and  eight  feet,  respectively,  over  gray  or  reddish  gneiss. 
The  second  and  third  of  these  rapids  are  known  to  the  Indians  as 
Kani.stota  (or  the  "Two")  rapids. 

For  ten  miles  below  Kanistota  rapids,  the  river  has  a  sluggish  cur- 
rent flowing  between  sbping  banks  of  light-gray  clay,  w(X)ded  with 
white  and  black  spruce  and  Banksian  pine.  Then  come  Wapikwachew 
(or  White  Forest)  rapid  and,  three  miles  and  a  half  down  the  stream, 
Stikago  (Skunk)  rapid.  A  mile  and  a  half  beyond,  is  Wapishtigau 
(Whitewood)  fall,  one  of  the  highest  on  the  river,  where  the  water 
falls  40  feet  over  a  ridge  of  gneiss. 

For  three  miles  farther,  to  the  mouth  of  Metishto,  the  river  con- 
tinues to  flow  with  decreasing  current,  and  is  interrupted  by  two 
slight  rapids.  Thence,  to  Setting  lake,  the  stream  is  wide  and  liie 
current  is  more  sluggish. 

At  the  outlet  of  Setting  lake.  Crass  river  is  broken  by  Golden 
Eagle  rapid,  which  has  a  descent  of  12  feet.  Below  this  rapid,  the 
river  opens  into  another  small  lake,  four  miles  in  length.  At  the 
foot  of  this  lake  is  Lynx  fall,  with  a  descent  of  43  feel,  passing,  first, 
over  an  abrupt  fall,  below  which  is  a  steep,  broken  rapid  flowing  in 
a  narrow,  rocky  channel. 
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is  without  appreciable  urrm  It,  t  f"'"  ?"'  "^  '^*  •"^»-"«  «' 
to  a  height  o?  about  iSle'  and  .  '  "T'''  "^  '"  '"^  ^'''P" 
-vered  with  a  -.allow  de^"  TjfTZ  °'  T)'  "'^''  °'  ^"'^'"^ 
or  boulders.  The  sun^^ilT  Id  ^  d  '  o  7h"e«  h  7  ^'"'""'  '"'^'^'" 
wooded  with  small  poplars  b..t  rU  .  u  .  ^'"'  *•■*•  '*  »  «•"'«. 
are  scattered  .rovesTftr  '"ihtlpr^^^^^^  """''  °'  '"^  ^•---  "«- 


Hayes  River 

fro,,,  .h,  ,„„„„  „,  F„,";ive  '  „  -Th.  'L7- 1",^?'  T'^  <^' 
Rock."  '"^  '^'^'<'    and  (J)  above  "The 

much  slacker  than  in  he  sect.o„".l^  ^  f'^* '  '^'  *^""«^"t'  which  is 
I-w  banks  are  conim:'^;'^""",:^^:; .t^^  ^  -"y  ^-dual  descent, 
'ibie.  P°'**''  development  is  practically  impos- 

(2)   Fmm  the  mouth  of  the  Fox  tn  -ru     d    .  .. 
about  35  miles,  is.  ^ssibly.  the  Lt  par   of  .»  V    "  ^''•*""  °^ 

opment.  although,  h  each  ca!e    hLd,  u'u"'"  '°'"  P^*"  ^«=^*'- 

Uam.     The  total  descent  obrvJty  InZid  is 'i's  1  ^  ""'*''  ''^ 
age  of  more  than  eight  feet  per  mile     Th^K     i.  "''  "^  *"  *^"- 

tions.  are  high,  and  heads  o  f7l  ^toL  f.  ^  •.:"'  ''"  '"'"""P- 
This  part  of  the  river  has  a  fai^  uni  ^"'^  "''"^  »»*  ""ted. 

feet.  and.  as  already  stated  thl  en  T  ^'^'l'^  °^  approximately  250 
would  have  to  be  cfea^d  by  L;  Ho  '°^'"""  d-elopment 
ediy  be  constructed  at  severd  stes  seW^f T'  '^'''  '^""'^  ""'^^"''t- 
4.  7.  20  and  23  miles  below  "TrClc-l^  ""^"' -'->-  At 
water  or  small  rapid.s    each  is  fmnT^  "'  '"■''^*'"  °^  ^o"^ 

with  a  descent  ofL-^'ree  otr^eV^'S::^^^^  -""^  '-^ 

be  found  at  these  rapids.  ^^*^  '""  ^°^  dams  might 

The  third  section,  above  "The  Rr.^^  ••  ■  i 
cent  of  it  consists  of  lakes  tL  «./? t'  ,  ^'"^'^^^  ''"'  °^"  ^5  per 
ent  lakes  are  shot  and  .1  Tscenr  °' "'"!"'"«"'''<=  ^'ff- 
forttmately.  most  of  the  different T  '^°"'P"»"^''y  «eep.  Un- 
than  10  feet  and  to  combh^!  h  '^^"""'^''^^^  ''«cents  are  of  les, 
banks.  '"•"•""'  '^'"^  '^  "ot  feasible,  owing  to  the  low 

at  It::r^itt'''''^r7'  '"^'"^^^  -  ^«--  •^-  i«n 

'""'  ^'■""     ^^'«^  ^-^J^ ."  was  3.265  cubic  feet  per 


n 


i<i 
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•econd.  The  width  at  this  point  wa*  252  feet,  the  maximum  depth 
•even  feet,  and  the  greatest  mean  velocity  in  any  one  section  3  45 
feet  per  second. 

"The  Rock"  is  the  lowest  portajje  on  the  river,  and  between  it  and 
Swampy  lake.  35  miles  upstream,  the  descent  occurs  in  short  rapids; 
these  are  not  very  steep  but  the  current  between  them  is  strong.  The 
highest  rapids  and  falls  are  situated  at  the  folkiwing  points : 

"The  Rock"  I'all  has  a  descent  of  5  1  feet  in  80  yards,  flowing  over 
solid  granite.  An  isla.nd  divides  the  river  at  this  point;  each  of  the 
two  channels  is  100  feet  wide,  and  the  sandy  banks  are  50  feet  in 
height. 

Rapid,  one  mile  above  "The  Rock,'"  has  a  descent  of  three  feet 
in  a  distance  of  200  yards. 

lllnlemud  I'all.  situated  three  miles  above  "The  Rock."  consists 
of  a  chute.  50  yards  long,  with  a  descent  of  4  3  feet,  and  a  shorter 
chute  50  yards  alK)vc.  with  a  descent  of  8  fcwt ;  the  total  descent  is 
5-1  feet  in  a  distance  of  100  yards.  The  river  is  300  feet  wide  and 
contains  a  small,  rocky  island  situated  in  midstream,  at  the  lower  fall. 
The  rocky  banks  are  from  four  to  five  feet  high  on  the  west  side  and 
ten  feet  or  more  on  the  east. 

Rapid,  five  miles  above  "The  Rock."  has  a  descent  of  3  feet  in 
100  yards.  The  river  is  200  feet  wide  and  the  banks  four  feet  high, 
gradually  rising  in  the  distance. 

Chute,  seventeen  and  one-lialf  miles  alxive  "The  Rock."  has  a 
descent  of  3  feet ;  below  it  is  a  stretch  of  rapids  300  yards  long,  with 
an  additional  drop  of  3  feet,  giving  a  total  descent  of  6  feet. 

Rapid,  eighteen  miles  above  "The  Rock."  extends  over  a  distance 
of  175  yards  and  has  a  descent  of  3  feet. 

Rapid,  eighteen  and  one-quarter  miles  above  "The  Rock."  has  a 
descent  of  5  feet  in  100  yards.  At  the  foot  of  this  rapid,  which  falls 
over  rock,  is  a  small  island.  The  river  is  150  feet  wide,  with  low 
banks,  gradually  rising  to  a  height  of  eight  or  ten  feet. 

Rapid,  nineteen  miles  above  "The  Rock,"  has  a  descent  of  4  feet  in 
100  yards.  The  river  is  150  feet  wide;  the  banks  on  the  west  side  are 
four  feet  high  but  on  the  east  much  lower. 

Rapid,  nineteen  and  one-half  miles  above  "The  Rock,"  has  a  descent 
of  5  feet  in  400  yards. 

Rapid,  nineteen  and  three-quarter  miles  above  "The  Rock,"  has  a 
descent  of  3  feet  in  100  yards. 

Chutes  and  Rapid,  twenty  and  one-half  miles  above  "The  Rock," 
are  passed  by  two  short  portages.     The  lower  is  at  a  chute,  which 
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".ving  .  decern  o(  „„.'^,  .LTd  ,"■  Tm"'  'T'"""  *'""'  "l""'. 
•o.a.  tall  „f  11  ,„,  wlthS'lnl.        *  '^"'^  "'  '  '"'■  ^">"'  • 

.uhT,:;,':,!  ?;:,';  ■"" "-'" "»-  ■■•^'"  "«'<■■ » » .™,,  .h„,. 

river  where  ihe  bank,  are  k,w  "'  *^  ""<''■  >"  »  P»rl  o(  the 

occu^thLTHru^d'ivn:;"? '"'  ■""" ''-"  •■^"'  "-■<.•• 

I",  a  descen,  „f  8  ^,^        TO  lalTr"'  '1'"""'"  "''  •"""<'-■   ' 
rock.  „.i,h  .o„  ha„k,l  ea™L"  ""      "°""  ""  '  '"'  °' 

'»"n"'.»7ardf  a:r1:"s  'S  df  ""'^'^  "'"•  ^-="->  ''^ 
hds  by  Wand'.;  ,he  bfnV,  are  w'tk^nd  I':"'"  ""?  '""*'  "■""- 

The  bank,  are  .hree  ,J  I^^^JZ  'X"  '  '"'  '"  '"  '"''■ 

«ver,l  channel,   '^  „td  ^  "  Tt.T  T  "".  '""  "  '"'""  '"'« 
200  fee.;  , he  hank,  are\^;t;',X  t'^Xr^*  '  ""-'  '' 

de,c"r:f  2',e:,"tv'e''/r-,X"f'"'''L  '^"  """"^  ">■"'■  -»>  • 

.be  ch«e  a  ,b„„  „;id:,:s:  :„'.r,  ,";/,S""' '-'"  ^'°" 
ove^e:*d":^r^rrd^-:^rfe^-^-i-. 
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Swampy  lake  is  about  four  miles  above  the  last  rapi.l.  Several 
sw.fts  flow  over  boulders  between  the  islands  in  the  wide.  iJ^e  ike 
channel  sUuated  nnmediately  below  the  foot  of  the  lake  None  of 
these  has  an  apprecable  descent,  and  the  banks  are  very  low,  averaT^i,'. 
about  one  foot  in  height  ^.avera^mg 

in  Jnar  '^''"'^  '^'^  ^"'  ^"^^  '^'^^-  '-^  -^  ^our  rapi.l.  of 
Vello'u-mud  Rapid,  four  miles  above  the  head  of  Swampv  lake   Ins 
a  descent  of  5  feet  in  200  yards.     The  river  is  500  feet  wid    a;    h 

're'f^tt  ;:s."^^^°-"^  '^  "^  ^-  ^^  ^'^  ^-'  -'^'^  -k;  tz 

Lower  Drum  Rapid,  three-quarters  of  a  mile  above  the  Yellowmud 

200  yards  below,  respect.vely,  by  two  small  rapi.ls.  each  of  which  has 
a  descent  of  one  foot  in  SO  yards.  The  rapid  flows  over  bou Id  rT 
and  the  nver  >s  250  feet  wide;  the  banks,  consisting  of  bould^  a"i 
soil,  are  from  four  to  five  feet  in  height  "^I'laers  and 

Middle  Drum  Rapid,  one  and  one-quarter  miles  above  the  Lower 
Drum,  has  a  descent  of  7  feet  in  200  yards,  but  the  .Is    nee 

brok'^    ^^^  '\"'''  '"^  '''''■     '^'^^  "P*^  fl---^  -er  boulders  Tn 
broken  rock  and  .s  succeeded,  at  one-half  mile  and  three-quarters  of  a 
n.Ie.  by  two  small  rapids  with  descents  of  one  and  a  halfTe  Tnd  on 
foot,  respectively.     At  the   larger   rapid,  the  river  is    ISO    L? 
with  banks  of  boulders  and  soiffour  to  fiv.  fe"h[gh  "'  ""^• 

upper  Drum  Rapid,  three-quarters  of  a  mile  above  the  Middle 

feet  wide,  with  rocky  banks  five  feet  high 

Between  Knee  lake  and  Oxford  lake,  five  rapids  or  falls  occur- 

in  750  Te?b  I    "  ""?  ^'°^'^  ^"^^  '^'^^'  ^-  '  ^--"^  o    10  8  "feet 
"W50  feet    but  most  of  the  descent  is  concentrated  in  a  sheer    all 

I  t  wl""  'Vf'f?'  '''''  '^'^"'^•-  ^''^  ^^'^-*  channel  is  c^ih  1 

V.  t  '    ^u  "■'  '''''  '°^^-  "^'^  ^bove  and  below  the  fa  I 

vnrds  ^Tv"'  "■^'  '^°''  "^''^"^  ^^"-  ^^'  ^  ^^^""t  of  8  fee    in  300 

areterylw.""""  "  '''  ''''''  ^""^^'^  "^^">-  '^'-^-^  ^^^  the  banS 

Rapid    four    and    three-quarter  miles    above    Trout   fall    has   . 


>ii^?-^s^i«c&;i*^  ;#S£«6a 


Hwi  s  Ki\]  k-Kmi  I    1^^, 
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Knife  Rapid,  five  miles  above  Trout  fall,  has  a  descent  of  3  feet 
w.th.n  50  yards.  One  hundred  yards  above  it  is  another  small  rapid 
Nvith  a  descent  of  2  feet  in  30  yards,  giving  a  total  descent  of  5  feet  in 
180  yards.  The  banks  are  very  low  and  swampy.  Numerous  islands 
diviGe  the  river  mto  several  channels,  the  widest  of  which  is  150  feet. 

Rapid,  seven  miles  above  Trout  fall,  has  a  descent  of  2  feet  in  100 
yards.  The  banks  here  also  are  very  low,  and  the  river  is  divided 
into  many  channels. 

Between  Oxford  lake  and  Windy  lake,  there  are  four  small  rapids: 

Rapid  and  Chute,  two  and  one-half  miles  above  O.xford  lake   have 

a  descent  of  6-5  feet  in  100  yards.    The  river  is  divided  b^•  an  island 

and  each  of  the  two  channels  is  50  feet  wide.     The  banks'  above  the 

rapid  are  very  low. 

Rapid  three  and  one-half  miles  above  O.xford  lake,  has  a  descent 
of  2  75  feet  in  20  yards.  The  rapid  flows  over  a  ledge  of  rock  and 
the  stream  is  150  feet  wide,  with  low  banks. 

Rapid,  four  miles  above  Oxford  lake,  with  a  descent  of  2  feet  in  70 
yards,  is  similar  in  other  respects  to  the  preceding  rapid. 

Rapid,  four  and  one-quarter  miles  above  Oxford  lake  with  a 
descerit  of  one  and  a  half  feet  in  70  yards,  is  otherwise  similar  to  the 
preceding  two  rapids. 

There  are  no  concentrated  descents  between  Windy  and  Pine 
lakes  but,  above  Pine  lake,  four  of  these  may  be  noted : 

Rapid,  three  miles  above  Pine  lake,  has  a  descent  of  7  feet  in  200 
yards.  The  river  is  100  feet  wide,  containing  a  rocky  island  near  the 
foot  of  the  rapid.  The  rocky  banks  are  75  feet  high  at  the  rapid  but 
are  too  low,  on  the  west  side  above  the  rapid,  to  raise  the  head 
materially. 

Rapid,  seven  miles  above  Pine  lake,  has  a  descent  of  3  feet  The 
river  is  50  feet  wide,  with  rocky  banks  from  40  to  50  feet  high. 

Rapid,  eight  miles  above  Pine  lake,  has  a  descent  of  5  feet  in  150 
yards.  The  river  is  150  feet  wide;  the  banks  are  high  and  rocky 
on  the  w^est  side,  but  only  three  feet  high  on  the  east.  While  the  banks 
above  this  rapid  are  very  low,  an  increased  head  might  be  obtained  bv 
building  a  dam  at  a  point  one-quarter  mile  below,  in  a  caiion-Iike 
part  of  the  river,  where  the  current  is  very  swift  and  the  banks  hieh 
rocky  and  perpendicular.  ' 

Robinson  Pall,  seventeen  miles  above  Pine  lake,  is  the  most  im- 
portant power  site  on  the  upper  section.  Although  its  position  on 
the  upper  part  of  the  river  gives  it  a  smaller  flow  of  water  than  is 
available  at  the  sites  in  the  lower  portion,  yet  the  high  head  obtain- 
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CHAPTER  VI 
Saskatchewan  River* 

Pf"  of  the  pro,i„„s  of  4ska '  h         "'"'  "'"*'  """  •"""'"' 

in  *.;7;rir '"" '"-  »•'  '=-  vv™,.,  „,,  ^  ,,,„,^^ 

vry  shallow,  averag,„g  ,i?  fc' ""/'""f '  -i*!.,  an/all  ,h„e"  1' 

At  the  inlet  of  Cross  laU  if  *  n 
J''-  -P'd   (the  Den^echa'^e      faVJ"-'  "'^'^  "^^^-    ^'^^  fal,  in 
"-buted:  the  width  of  the^   ea^T^T'"  '  '''''  ^-'^  <is- 
mmediate  vicinity  of  the  rapid  fsonil?^    feet.     The    land    in    the 

;;rxx."  --  -  -"  »»^  r  °ar;,t^  -- 
±!i^ntiro.™s„:;^^^^^^^^^^^^  'ap.a, .:  „. 

ri2ij 
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feet  high  a  sliort  distance  back     On  th^  l^ff  ,    •    •, 
observed,  extending  to  the  northwani  '""""'  '°^'*>'  "'^^^  '^ 

One  half  mile  below  the  \arrnvi>:    pi,  •       r, 

Between  the  forks  and  The  Pa-s    tli»  .■ 
follows:  A  long  series  of  shaLw  a  T'"-  """^  ^^  '^'''"^'^'^  ^^ 

forks,  the  last  one  of  wh Ih       t^e  7       ''^'"'  "°^  '''  ''^'°^  ^"e 
Along  this  portion  Tf  i  s    ourse  fhe^^f  '"''''  '''  "'"'^^  '''''"* 
in  places,  forms  great  bend       Fo     h.  firs   oS'n;.  "?  "'"''"^-  ^"^' 
1.000  feet  in  width,  flowing  thmuLh  T      ,?^    .  "  "  *^"^^"  ^*^°"t 

deep  and  about  a  -ile  w  idll    gfne  ar^h'iJh""/?  T  "^  '''' 
clay  loam  faces  a  Inw  fl.t    i  ^^"*^'^3''  ^  high  cut  bank  of  sandy 

sionally  the  vl L;  nTrrol^  tlT  -TJVT'''  ^°  '  •'^-^-  ^"a- 
In  this  stretch  the  current  it  !  "ff  °u  ^'''"'  ^'^  *°  ^'«»  ^eet. 
per  mile  for  tl  e  ^  Xs  '--"  •"  """'  ""'''^''  *'"  ^"«"* 
and  the  shores  arrcomp^serZ"?  ',  "V.''"  '^^^^  ^''^  "^"  ^<i 
rock  is  exposed  '^  ^'''''  ^"^  '=^S^*^  '^"^ers  but  no  bed 

n^i.e  a^^s.^irs„;^LsrLsr- -  ^r  v^^-  ^°  ^ 

are  very  low  and  flat  and  no  be^ch      noticeable  f  omTh     "^""^  '^"'^ 
current  is  slower,  with  few  rapids   and  th.  7  '  "^^'-   ^''^ 

1  -2  feet.     The  bed  and  banks  of  ?h.  "''"*  ^'^  '"''*  '^  ^'>°"t 

sandy  clay  bam.  which  is  easiyLo/ed"a'nd  ^  ""P"^'  °'  "^''^• 
rent,  thus  forming  sand  bars  transported  by  the  cur- 

About  five  miles  above  Squaw  raoid   th^  h.„u    t.     ■ 
affain,  and  a  valley  similar  to  tLl-.uc^'  ''*^^"  ^°  ^^°'^  i" 
forks  appears     RalidlhTJ        ^^  '"  ^^^  ^''^  ^  "^'le"  below  the 

.ravel  formation    s'atLeTn  Tth^T"  -T'"^  '''  ^"'^'"  ^^ 
about  four  feet  per  mlL  '  ""'"'  *''^  f^"  ^^^rages 

and tlm  :f'Se?d  Tjt^  '''  '°^'^^'  '"^^  *''"^"  '^  -ainly  poplar 

c.-a..y  on  the?a:ge'flt.TruroVS"sire't';r  T'  '^' '''- 
.     I--ediately  below  Pasquatina  poTnt      3s'mit?r     '  . 

:H::;:efs^°;-r:frr^^^^^^       '?s 

C.^er^andtherba:^--trr-TS::^^ 
See  Appendix  I  for  descents  and  power  sites. 
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a  ^cw  nuk,  al«ve  The  I'a,      Thi 
"■ore  each  year,  cutting  out'.hc    I'T'  :"'"^"""-  ''^^  opcncl  „n 
c  Saskatchewan  watef  pas.,    h^.  Lt'^,;'"^''  ''"'"=  ^  -'»'-    '- 
--   tu^.  ,,.awin,.  f...  f,et.  has  n.     .  ,he  t    "y"'"^'  "'^'^  »  ^-- 

J'"nr  miles  below  the  ^in       .  '     ■'  ""''  ''""«^ 

Saskatchewan  has  :.:^,:^'^'Z^?  T'  ^^'"^'  «''«  ^-^-  "'» 
;v.jh  the  Stur,.eon-weir  river  t^nceV'^'t  T"  '"""'  '^  i"-"- 
«he  ontrmal  river  be.l  ,.ractica         '  """."'^"''  'a'<e.    This  leaves 

-■•es.  .,  the  ,„on,h  of 'the  l.^  o  e\i  ^r  ^"'?""'  '""  "'"-  '"a"  5 
'and  lake.  ^  '"'"^  '^'^er.  the  t.rst  ....tltt  .,f  Cu.uber- 

HcTil,  ,.    ^''^"^  S'/"aw  rapid,  the  river  tm. 

Wood^  Bank.     "^'»"«  '"  Cedar  lake  (225  L7es .  .  ."''  "'^  ^•""^'^ 

"at  re^'ion  of  lake  -.n  i         T     '  ^'"'""P''  an  extcn-ive 

(1    as  a  vast  storage  basin.  rep«  l, "" t  "  °'   .""'    ""  '^    »o    act 
^2)  as   a  settling   basin.      M^"h  o  ',;.    ^"'  °^  "''^  '°^^«=^  "ver.  and 

^h.-"'  is  chiefly  second  growth        '''"^  '^'^•^'  ^"'^  »-ber  found  be,;"' 

S'S^:;--"     ^^^'^^"'J'rr^^^  *^^^*-  '''at  rise  in 

200  to  1         ,   .'""'"  ^"^  '"■■"'•-"'-  discharee "  '''"«"  '"a-" 
^  to  l_and  the  sudden  rises  tnat    °     *'^'^f~^'"^^tmcs  as  great  as 

Saskatchewan  and  South  sZllu  '  '"  '^'''  ^'^^ams.    Th!  S„h 

l^heir  flow  from  the  n,o. mf  "n/  ^Tr:  T"'  '"^  ^^^^  P-tio.   o 
Perature  in  the  high  altitude"     ill  ''^'^  ^^  ^^'^^"^es  of  tern 

l^atchewan  the  discharge  varies  11m''  ,"""  ^"^  '"  '''^  -ab  Sat 

"suaiy°°i^'j-  ^°  -r  -'"-"^  otte"4:^-r::--  ^■•^'^  -- 
wSa^;rd  itch"  t1""t  ^*  ^^e'-o^oTS 
-----considerarof^;:^':sror.£'^— - 

"I  'vitaJ  importance 
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^,;g«tv3g/-r^^;^_ 


\'>A 


COMMISSION  OF  CONSERVATION 


in  designing  hydro-electric  developments  on  these  streams.  At  The  Pas 
the  range  between  these  two  periods  is  ordinarily  some  15  feet,  which, 
at  Grand  rapi-"  ^s  gradually  lessened,  to  from  four  to  five  feet,  with 
an  extreme  ot  ,ome  six  feet.  During  the  spring  break-up,  the  field 
ice  of  lake  Winnipeg  occasionally  becomes  jammed  at  the  mouth  of 
the  nver,  damming  the  outlet  and  causing  rise  at  the  lake  of  from 
12  to  15  feet. 

The  Saskatchewan  is  navigable  above  Grand  rapid,  the  Hudson's 
Bay  Company  having  at  one  period  operated  steamers  as  far  as  Ed- 
monton. At  present  it  is  navigated  by  gasolene  launches  from  The 
Pas  to  Cedar  lake,  also  by  steamer  from  The  Pass  to  Cumberland 
lake.  It  IS  accessible  by  railway  at  The  Pas  and  also  by  steamer  at 
the  mouth. 

With  the  exception  of  The  Fas,  no  important  settlements  are 
found  m  the  lower  reaches  of  the  river.  A  Hudson  Bay  post  is 
situated  at  Cedar  lake,  and  a  small  settlement  at  Grand  rapid. 

In  1884  Dr.  Otto  Klotz  made  a  traverse  of  the  river. 
In  1909  a  reconnaissance  survey  of  the  river  was  made 

.1,  OK-  ^Z?*"  ^''^  ^^*  *°  '*'*''  Winnipeg  by  E.  A.  Forward,  of 
the  FuMic  Works  Department.  The  investigations  made  by  the  Water 
Power  branch  of  the  Department  of  the  Interior  comprise  a  recon- 
naissance power  survey  by  the  late  William  Ogilvie  in  1911  a 
detailed  survey  by  E.  B.  Patterson  of  Grand  rapid  and  vicin- 
ity from  lake  Winnipeg  to  Cross  lake  in  1912,  and  reconnaissance 
survey  from  Prince  Albert  to  Sipanok  channel  by  C.  H.  Attwood 
m  1914. 


Surveys  of 
the  River 


Precipitation.~No  complete  records  of  the  precipita- 
tion in  either  the  extreme  western  or  eartem  portion  of 
the  basin  are  available.     The  following  table  gives  the 

precipitation  at  various  points  throughout  the  central  portion,  and  in 

tJie  Kocky  mountains : — 


Ran-off  and 
Discharge 


Station 


Length  of  record 


Period 


Prince   Albert    9vears 

Saskatoon    g     .< 


Edmonton 
Dunvcgan 
Macleod  . 
Calgary  . 
Banff    ... 


28 
4 
22 
27 
19 


From 


1903 
1904 
1883 
1905 
1884 
1885 
1891 


To 


1912 
1912 
1912 
1909 
1912 
1912 
1912 


Depth  in 
inches 


17.13 

14.45 

16.43 

11.5 

12.58 

15.17 

20.3 


'r/^t!i^^i1.ii&^- 


'^:^^mw^m 


SASKATCHEWAN    RIVER  125 

rnJeZ^r^^^777"''-~^^°''  ^'"'^"^^  measurements  were 
made  m  1909  by  E.  A.  Forward  at  The  Pas.  and  also  at  Grand  raoid 
These  were  followed  by  measurements  made  by  the  late  \v  ll.am 
Og.lv.e.  ,n  the  year  1911.  at  Grand  rapid.  O,  Au,.'st  8  9  2 
a  gaugmg:  station  was  established  at  Grand  rapid  by  the  Manitoba 
Hydrometnc  Survey,  and  on  October  21.  of  the^ame^-ear.  a  se  ond 
stafon  was  established  at  The  Pas.  A  summary  of  discharges  at 
these  stations  is  given  on  pages  127  and  128.  "iscnarges  at 

Opportunities         Hv J'"''  1""''  ^-^  "'T"'^  '"  '^'  '°^^^^  P^'-*'^"  °^  ^''^ 
fo?'storS=  "u      .    'y'^^"^     immediately     above     Grand      rapid- 

lU..      ,  ,.    •      ^''\'"'''^'"  flo^^s  t''™"ffh  Cedar  and  Cross  lakes    while 
Moose  lake  ,s  a  tributary  to  the  north.    The  area  of  these  lakes  Ta 

t;"totar97of  ''■  ""t'  't:  '''•  ^""  ^'°°^^  '^^-^ '''  ■^^'- 

lie   tl^  .    I'       f  ""'''•     ^^'^"^  '''''^SC  on  these  lakes  is  pos- 

sble,  the  projected  reclamation  of  low  lands  in  the  vicinity  of  Ce^ar 

s.b    tes.     Investigation    is  also   being  made   into   the   stora4   no 
sibihties  in  the  headwaters  of  the  Sastatcheuan  river  "     ' 

du  inj  19^2    9n  '  ""'"  ''  """'''^  ^°  ^'^^^  °f  '"^^  -"-  period 

clunng  1912-1913,  mean  curve  studies  show  that  a  storage  of  305  000 

s"::o:d"f::  '^  i"  t''  '^  -^"^^^^^ '-  ^  -'^-■" «':  if  3  :SS 

second-feet.  A  one-foot  .storage  on  Cross.  Cedar  and  Moose  lakes 
wou  d  give  approximately  27.000  million  cubic  feet.  indicatinTthat  a 
storage  of  slightly  over  eleven  feet  would  be  necessary. 

Water-power  .  "I"  ."^''"^^'\°f  ^^e  power  available  at  the  three 
Av^Ubi^''''         [^P'^'^  '^  g'ven  below.    The  power  avaiiaMe  has  been 

puted-rn  for^^°"  r",^^-^""  ''"'  '^'"''''y-  ^"^'  '^  ^'^«  com- 
puted     (1)  for  an  estimated  minimum  flow  of  4,500  second-feet  and 

r9T4  and  lllV     hT,     "^  "'  '"°"''^'  ^"""^  ^^^'^  °^  ^^e  years  1913^ 
1914  and  1915.  and  the  power  as  indicated  refers  only  to  this  period 
No  estimate  has  been  made  of  the  additional   ^we     ava  lable 
during  periods  of  low  flow  through  any  storage  system  •- 


Possible  power  site     i    Head  in  feet 


Demi-charge 
Red  Rock  . . 
Grand  Rapid 


Estimated  horse-power  on  80  per  cent 
efficiency 

Period  6 

highest  months 

20.000  sec- ft. 


Min.  flow 
4,500  sec.-ft. 


J    1 1' 


!    -i 
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The  engineers  of  the  Water  Power  branch  and  of  the  Public  Work, 
nver,  ,t  w.  1  be  necessary  to  make  further  examination  on  the  ^rounrf 

Horse-power 


Power  Site 
(miles  below 
Prince  Albert) 


Estimated  dis 
charge  in  c.f.s 


1 

Cole  falls  Mile 

29  .... 
Mile  38  . 
Mile  5VA 
Mile  70  .. 
Mile  84  .. 
Mile  10154 
Mile  161H 


28 
40 
40 
55 
40 
30 
60 


2.S00 
6,500 
6,500 
6,500 
6,500 
6,500 
6,500 


1.000 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 


6,363 
23,640 
23,640 
32,500 
23,640 
17,725 
35.455 


2,550 
8,730 
8,730 

12.000 
8,730 
6.545 

13,090 


Under  construction. 


Squaw  rapids. 


'Jtati^^c^:^'' 


c^.v 
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MONTHLY  DISCHARGE  0%S^ASKATCHEWAN   RIVER.   NEAR  THE 
(Drainage  a.ea  149,500  square  miles.) 


1913 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
1914 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October    . . 
November 
December 

191S 
January    . . 
February    . 

March 

April  

May    

June    

July  

August  

September  . 
October  ... 
November  . 
December  . . 

Year    . . 


*  Estimated. 


58,100 
54,600 
59,600 
55,700 
27,400 
23,500 
25,200 
9,450 


5,330 
5,980 
49,925 
32,056 
56,350 
94,328 
100,317 
80,330 
45,624 


100,317 


41.100 
38.800 
54.900 
27.400 
23,500 
18,500 
9,600 
6,350 


4,745 
5,213 
5,980 
17,930 
35,050 
57,091 
80,720 
47,082 
25.105 


6,000* 
5.000* 
4,500* 
25,000* 
44,400 
45.100 
58,394 
40,400 
25,210 
20.658 
17.200 
8,700 

4.500* 

5,163 

5,556 
24,583 
25,069 
44.904     I 
79,185 
94,697     I 
65,329 
34,141 
21,000* 
7,000* 


.040 

.034 

.030 

.167 

.297 

.301 

.391 

.270 

.169 

.138 

.115 

.058 

.030 

.034 

.037 

.164 

.168 

.300 

.530 

.633 

.437 

.228 

.140 

.047 


4,745 


32,519 


.229 


MO.TH.V  '"-^"^^o.lis.s^rc^^^^^.,^,  ,,,,  „,,„ 


Month 


1912 
August  (3-31)  .. 
September    . . . 

October 

November  (1-25) 


Discharge  in  second-feet 


Maximum  I  Minimum 


62.000  I  47.000 

66.500  I  61,250 

74,000  I  39,500 

38.750  i  23,000     i 


Mean 


52,000 
64,500 
62.750 


1 

k 


i:V 


ii '1 


•-'i^T./^»r^^-^TM"'  .■  -i;-  '*f^  ^. 
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MONTHLY  DISCHARGE  OF  SASKATCHEWAN  RIVER.  NEAR  HEAD 
OF  GRAND  RAPID,  UA^.— Continued 


Month 


1913 

May  (19-31)   

June  

July   

August    

September    

October  

November  (1-11) 

1914 

May   

June  

July    

August    

1915 

January   

February  

March 

April    

May    

June   

July    

August    

September    

October  

November    

December   , 


Year 


Discharge  in  second-feet 


Maximum    Minimum 


48. 
56, 
56, 
53, 
39, 
24, 

48, 
36, 
48, 
54, 


.500 
.000 
750 
CTO 
950 
500 

.500 
500 
200 
600 


20, 
22, 
38, 
67, 
80, 
83, 
65, 
30, 


.454 
414 
298 
.060 
638 
266 
308 
706 


83,266 


45.500 
46.500 
54.500 
40,400 
25.100 
19,250 

24.700 
28.500 
35,200 
26,600 


5,080 
5,660 
16.572 
17.682 
39.320 
66.330 
66.62:? 
30.998 
15,610 


Mean 


45,300 
45.800 
50.900 
55,300 
46,900 
33,100 


32,200 
32.700 
42,200 
40,800 

♦4.500 
*5,000 
5.850 
10.041 
18,913 
25,621 
53,380 
74,162 
75,601 
47,563 
20,590 
*8.000 


29,102 


*  Estimated. 
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CHAPTER  VII 
North  Saskatchewan  River  and  Tributaries 


The  North  Saskatchewan  river  traverses  the  great  central  prairies 
of  western  Canada  and  the  southern  portion  of  the  wooded  country 
between  the  Rocky  mountains  and  Hudson  bay.  Rising  in  the  Rocky 
mountains,  it  has  its  source  in  several  branches  fed  by  the  glaciers  of 
the  eastern  slopes.  The  head-waters  are  approximately  350  miles 
west  of  Edmonton  and  1,100  miles  west  of  Prince  Albert,  measuring 
along  the  river. 

Leaving  the  foothills,  and  entering  the  plains,  the  tributaries  flow 
rapidly  between  high  clay  and  gravel  banks.  Portions  of  the  streams 
are  very  tortuous. 

For  eleven  miles  below  the  mouth  of  the  Brazeau,  the  North 
Saskatchewan  continues  its  northerly  course.  In  this  distance,  the 
current  is  very  irregular  but  averages  four  and  one-half  miles  per 
hour. 

For  a  distance  of  ten  and  one-half  miles  below  Rocky  Mountain 
House,  the  west  bank  of  the  river  is  a  low,  alluvial  flat,  overlying 
quartzite  gravel,  and  wooded,  in  most  places,  with  spruce  of  fair  size. 
The  east  bank  is  high  in  sections,  showing  escarpments  of  yellowish, 
coarse-grained  sandstone,  apparently  horizontal. 


Power 

Derelopment 

Possible 


There  is  a  possible  jx)wer  site  at  the  Rocky  rapid, 
75  miles  west  of  Edmonton.  In  one  of  the  first 
schemes  contemplated,  the  total  head  would  have  to 
be  created  by  a  dam,  as  the  descent  is  not  very  steep.  Although 
there  is  rock  underlying  the  river  bed,  it  is  covered  to  a  considerable 
depth  with  gravel  and  sand ;  the  rock  forming  the  bank  at  this  point  is 
a  soft  sandstone  and  resembles  cemented  sand  more  than  rock.  The 
river  flows  through  a  wide  valley  formed  by  banks  from  150  to  200 
feet  in  height;  in  many  places  there  are  wide  bottom  lands,  most  of 
which  are  well  timbered  with  spruce  and  poplar.  To  create  a  head  of 
50  feet  a  dam  1,800  feet  long  would  be  necessary.  With  an  assumed 
low-water  flow  of  1,400  second-feet,  nearly  8,000  theoretical  h.p.  would 
be  available,  but  it  is  reported  that  the  cost  of  development  would 
be  high. 
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Further  investigations  in  connection  with  Rocky  rapid  and  vicinity 
have  revealed  a  more  favourable  power  site  in  township  47,  range 
7,  west  of  the  fifth  meridian,  where  a  dam,  85  feet  high,  would  have 
to  be  built  The  river,  for  a  few  miles  above  and  below  this  site,  has 
a  very  swift  current  and  a  fall  of  about  eight  feet  to  the  mile,  with 
an  average  width  of  about  500  feet.  The  main  valley  is  about  200 
feet  deep  and  nearly  one  mile  wide  on  the  crests.  Steep  river  banks 
on  one  side  renerally  alternate  with  low,  flat  banks  on  the  other. 

At  the  proposed  dam  site,  a  cut  bank  on  the  right,  composed  of 
layers  of  clay  and  sandstone,  rises  very  abruptly  to  a  height  of  225 
,S ;.  ^m  .  ";".  f^^""^'  "^^  ^'  the  foot  of  the  right  bank  and  is 
about  500  feet  wide  at  high  water.  On  the  left  bank,  a  flat  recedes 
for  700  feet,  and  then  rises  in  a  moderate  slope  to  a  height  of  about 

The  main  river,  between  Edmonton  and  the  junction  with  the 
bouth  Saskatchewan.  30  miles  east  of  Prince  Albert,  is  a  swift  steady 
stream,  having  a  uniform  descent  and  an  occasional  rapid,  flowing  over 
a  rough  boulder  bed,  between  banks  of  boulder-clay  or  hard-pan. 
There  are,  however,  no  steep  pitches  in  any  of  the  rapids;  the  greatest 
fall  IS  three  and  one-half  feet  in  2,000  and  occurs  at  the  Crooked 
rapids,  immediately  above  the  forks.* 

At  Edmonton,  and  for  186  miles  below,  the  river  is  narrow  A 
good  channel  is  found  thro'    '.out  almost  this  entire  distance 

From  Vermilion  river  to  Prince  Albert,  a  distance  of  289  miles 
there  are  no  rapids,  but  shifting  sand-bars  are  of  verv  frequent  occur- 
rence. This  section  of  the  river  is  wide,  varying  from  1.000  to  4000 
feet,  and  contains  numerous  islands  and  several  channels. 

To  obtain  a  clear  idea  of  conditio  s  in  this  drainage  basin  it  is 
necessary  to  describe  the  principal  characieristics  of  the  different  por- 
tions of  the  area.    The  basin  naturally  divides  itself  into  five  sections. 

Natur.\l  Divisions  of  Drainage  Area 

The  first,  or  upper  division,  consists  of  the  eastern  slope  of  the 
Rocky  mountains.  While  this  portion  of  the  basin  is  not  the  largest  in 
area,  it  supplies  the  major  portion  of  the  drainage.  In  the  glaciers 
and  snow  of  the  higher  peaks,  innumerable  small  streams  rise  and 
flow  eastward,  forming  larger  streams,  which  empty  into  the  main 
river^  These  streams  also  are  fed  by  the  melting  snow  and  by  rains 
which  fall  in  the  mountains  at  all  seasons  of  the  year.  Under  these 
conditions  the  mountainous    region    frequently    discharges  a    great 
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.  ,  it.7"  ","°''"'""y  **"»"ow:  near  Prince  Albert  it  is  from  800 
to  1;200  feet  wide,  and  from  8  to  15  feet  deep.  I„  the  rapid,  and 
swifts  he  shallowest  water  appears  to  have  a  depth  of  5  or  6  feet  in 
the  mid-channel  sections. 

The  flood  season  is  divided  into  two  distinct  per- 
Flood  S«uon  lods.  The  earlier,  in  April  and  May,  is  due  to  the 
ordmary  freshets  on  the  plains  and  carries  the  ice  out 
of  the  river;  the  second,  in  June  and  July,  results  from  tl.o  melting  of 
snow  m  the  foothills  and  mountains  The  latter  flood  is  much  the 
greater  and  of  longer  duration.  Occasional  abnormal  rises  brine  very 
heavy  floods.  At  Prince  Albert  the  water  has  ri.sen  20  feet  above 
normal  level  and  at  Edmonton  it  has  risen  38  feet  in  a  few  hours 

The  flow  or  the  North  Saskatchewan  varies  greatly  through- 
out the  year,  although  m  the  autumn  and  winter  months  it  is  nearly 
uniform.  From  September  until  March,  it  gradually  decreases  in 
volume;  the  three  winter  months.  January.  February  and  March,  com- 

fZ\^>l  ^u°f  ^^  '°''"'  *'*"•  °"  ^"°""^  °^  '•'«  f^o«"  condi- 
tion of  the  whole  drainage  basin. 

During  eight  months  of  the  year,  a  flow  of  appro.ximately  6,000 
cubic  feet  per  second  may  be  relied  on.  /     ."w 

The  ordinary  maximum  flood  discharge,  occurring  in  July  aooears 
to  be  about  80.000  cubic  feet  per  second,  but  on  June  i  llTs" 
flood  of  204.500  c.f.s.  was  recorded  at  Edmonton.  ' 

Di.chT«  PH^^"^"  'r^""^'  ""  *^''  "'"  '^^^•^  ^«"  ""ade  at 

Me..^f4flti        Edmonton   for  a   number  of  years,  during  the  open 

Batdef  :      ^y%'.^'"^^'r  '^""^'^  °^  '^'  ^"'^™'-'  ^»  Edmonton. 

an'^nX  Riid:;"" '''''''' '"' '''-' "  ""-'y  ^^-"'-  "°- 

MONTHLY  DISCHARGE  OF  NORTH  SASKATCHEVVA.V   RIVER    AT 

EDMONTON,  ALT  A. 
(Approximate  drainage  area.  10.700  square  miles) 


Month 


Max 


imum 


IJischarge  in  second- feet 
Mean 


1911 


te   27,930 

J"'y   5144^ 

i"^''   461692 

October    8.024 

November  ( l-IO)   ....'.■.■.■.■.■.■■■  4602 

December  (6-31)    {j^ 


Min 


imum 


6,568 
10.600 
'">.520 
15,320 
8.024 
4,887 
3,132 
1.380 


Per  square 
mile 


9,238 

.85 

17,412 

1.61 

28,094 

2.60 

24.600 

2.28 

11.502 

1.07 

6,597 

.61 

3.723 

.34 

1,638 

.152 

^^'^w^m^fw^ 
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MONTHLY   DISCHARGE  OF  NORTH   SASKAICHEWAN   RIVER    AT 
EDMONTON,  AUTA.-Continned 


Diichargc  in  tccnnd-fcct 


Month 


1912 

{anuary 
ebruary 
March    . . . 

April  

May    

June    

July    

August 
September 
October    .. 
November 
December 

1913 
January 
February 
March    ... 

April     

May    

Jime    

July    

August   

September  . 
October    ... 
November 
December    . 

1914 
January    . . . 
February    , . 
Alarch    .... 

April  

May    

June    

July    

.AuRUSt       .  .  .  . 

September    . 

October    

November    . 
December    . , 

1915 
January    . . . . 
February    . . . 

March    

April  

May , 

June    

July  

August   

September  . . 

October    

November   . . 
December    . . . 


Maximum 


1,402 

1.4J6 

2,620 

7,700 

16.200 

35.150 

I      74,100 

I      70.300 

I      23.750 

8.460 

5,595 

I        1.900 

V 

I      i.:.j 

!        1.820 

27.000 

14.800 

29,700 

29.700 

32.600 

15.400 

6,100 

2.950 

1.740 

1.450 

1,100 

1,300 

6,570 

15.000 

61,740 

25.620 

14.400 

9.3?0 

5.840 

2.9/0 

2,350 

1.350 

1,120 

2,420 

4,700 

14,780 

185,560 

90.200 

33.150 

18,600 

8.070 

4,450 

2,280 


Minimum 


1.164 
1.232 
1.062 
2,820 
4,770 
6,180 
15.000 
13,900 
7.350 
5.595 
1.504 
1.266 

UIO 

1.230 

1,2'0 

1,900 

4.300 

12.100 

16,000 

9.700 

5,700 

3,100 

1,770 

650 

968 

800 

975 
1.075 
3.950 
5.440 
11,130 
9.110 
4,240  I 
3,130  t 
2.0.S0     i 

700 

1,010 

1,040 

1,115 

2.220 

3.280 
17.420 
26.670 
18.260 

6.690 

4.450 

2.230 

1,320 


I 


M«.„      jP^X" 


I        1.255 
1.328 

i.::6 

4.629 

11,926 

18.242 

13,900 

26.444 

12.864 

7,162 

3.177 

1,680 

1,393 

1,313 

1.315 

8,227 

9,727 

19,780 

21.439 

18.505 

9,4.10 

4.5,"- 

2,35. 

l,05fc 

1,213 

952 

1.134 

2,983 

9,064 

24,618 

18,889 

11,099 

6.492 

4,558 

2,473 

1.102 

1.223 

1,079 

1,677 

3,323 

8.373 
39.272 
42.661 
23,554 
10.294 

5,673 

3,013 

1,716 


.116 
.123 
122 
.43 
1.10 
1  69 
1  29 
2.45 
1.19 
.66 
.29 
.156 

.129 
.122 
.122 
.763 
.902 
1.830 

\.<no 

1.720 

.875 

.421 

219 

ya 

.114 

.1)90 

.107 

.281 

.854 

2. 120 

1.780 

1.040 

.611 

.429 

.2.33 

.104 

.115 

.102 

.158 

.313 

.788 
3.70 
4.02 
2.22 

.969 

.534 

.284 

.162 


i  -1 


'    :'4 


m 


t 
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MONTHLY  DISCHARGE  OF  NORTH   SASKATCHEWAN  RIVER    AT 
— PJ^^NCE  ALBERT,  SASK. 


Month 


Discharge  in  second-feet 


Maximum 


1910 
June    (22-30)     . 

July    

August    

September    

October    (1   and 

1911 
May  (8-31)   .... 

June    

July   

August    

September    .... 
October    (1-29) 
1912 

January     

February    

March    " 

April    

May     ■; 

June  

July   

August    

September    

October    

November    

December    . . 
1913 

January    

February    .... 

March   

April    

.May    

June  

July    

August    

September    

October    

November    

December  

1914 

January    

Fcbniarv 

-Alarch   '....'...'.'.['. 

April    

May   

June    

July :::::::: 

August    

September    

October 

November    

December 

1915  

January  

February    

March   

April    


Minimum  |      Mean 


8-31) 


23,985 
18.600 
18,600 
20,100 
10,982 

17,020 
!  22,000 
i      42,200 

41,400 
!  25,800 
I      10,385 

i       1,576 

1.610 

1,610 

18,750 

15.964 

32,450 

69.880 

54,600 

44,360 

12,180 

8,635 

2,600 

2,675 

1.725 

2,500 

33.575 

18,600 

27,580 

33.190 

35.665 

18,900 

9,670 

5,125 

2,600 

1,565 

1,433 

1.380 

15,86(. 

17.978 

63.290 

35.650 

17,420 

13,580 

8.936 

6.539 

3,500 

2.150 

1,800 

2,050 

18,500 


13,148 
12,100 
10,630 
10,280 
6,172 

7,070 

8,460 

17,500 

18,500 

10,385 

5,380 

1,460 
1,550 
1,544 
1,584 
6,110 
6,704 

17,800 

19,100 

12,140 

8,985 

2.328 

1.790 

1,350 

1.375 

1,650     I 

2,400 

7,720 
13,865 
21,400 
17,800 

9.985 

3.950     I 

2.600     I 

1,375 

850     I 

1.077 

1.229 

1.402 

8,516 

8,900 
18,590 
11.580 

6.986 

6.634 

1.670 

1,050 

1,280 
l.SSO 
1.S70 
2.250 


16,600 
15,346 
13,904 
12,609 
8,120 

9,817  , 
14,828 
25,956 
25,682 
16.438 

7,902 

1,505 
1,584 
1,579 
9,022 

11,280 

14.864 

35.301 

30.044 

22.277 

10,024 
4,915 

2,315 

1.663 

1,583 

1.981 
16.330 
12,149 
19.042 
26.186 
25.096 
14.576 

7,114 

3.022 

1.819 

1.221 

1,191 

1,295 

4.350 
13.235 
30.347 
29.456 
14,550 
10.304 

7.763 

3.736 

2,533 

1,760 
1.655 
1,707 
9,046 


NORTH  SASKATCHEWAN'  RIVER  AND  TRIBUTARIES       ,35 


Month 


May 
June 


191S-C0).. 


Discharge  in  second-feet 


Maximum 


10,700 


July    .....■.■.■.■.■; I  ''^•660 

August    .           i  1S6.S46 

September ^^•'^^'^ 

October ;;.;;; ^■^■■^^ 

November              ^''^ 

December             ^•'^10 

2,880 


Minimum 


NoTK.— As 


4,820 
9,940 
33.200 
21,850 
9,150 
6,030 
2,620 
1,700 


It    was 
since    thev 


MONTHtv  D,SC„.«OE  OF  ^™™  S.«K.TC„HWA.  «VE«. 
(Drainage  area  4.050  square  miles) 


Mean 


7.003 
25.023 
60,224 
28,129 
14.999 
7.653 
3.896 
2,23S 

decided 
would  be 


NEAR 


Month 


1913 
June  (2-30> 

July  

AuKiist    

September  . 
October  .  . . 
Xovcmbcr  . 
Oeccnil)cr 

1914 
January    .  .  . 
February    . . 

March  

April   

May    

June    

July   

August   

Septcmlier  . . 
October  , . . . 
November  .  . 
Decemlicr  . . 

I'JIS 
January    .... 
February    . . . 
March     . . . 

April   

Mav  

J  une    

July  

August    

Septcmlier   . . . 

October    

November   . . . 
December    . . . 


Mas 


17,240 

I      21.040 

I      22,750 

!      11,730 

4,810 

2.350 

3,580 

920 

830 

940 

1.750 

6.300 

18.000 

16.746 

12.566 

7.010 

4,350 

2.322 

955 

875 
798 
847 
1.827 
9.052 
129,700 
36.325     I 
27.325 
12.400 
4.925     i 
3,030 
1,435 


Discharge  in  second- feet 
Minimum         Mean 


9.150 
8,3(X) 
7.330 
4.460 
2.210 
1,390 
830 

720 

650 

800 

900 

1.894 

4.350 

8,640 

7.010 

3.090 

2,280 

1.040 

802 

785 

695 

627 

850 
2.052 
7.180 
15.760     I 
13,600     ! 
4.625     I 
3.120     I 
1.340     I 
1,310 


12.347 
13,456 
13.550 
7,417 
3,100 
1,892 
1,630 

848 

729 

862 

1,114 

4,104 

10,808 

12,914 

8.916 

4,772 

3,187 

1.753 

850 

833 

751 

681 

1.451 

5.9.M 

22.894 

22,562 

16,753 

6.964     j 

3.686     I 

1.994 

1.364 


Per  square 
mile 


3.06 

3.34 

3.36 

1.84 

.76 

.47 

.40 

.21 

.18 

.21 

.27 

1.02 

2.68 

3.20 

2.21 

1.18 

.79 

.43 

.21 

.206 

.185 

.168 

.358 

1.46S 

5.653 

5.571 

4.137 

1.720 

.910 

.492 

.337 


■  i 
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MONTHLY  DISCHARGE  OF  NORTH  SASKATCHEWAN  RIVER    AT 

ROCKY  RAPIDS  KivnK,  Al 

._ (Drainage  area,  8,230  square  miles) 


Month 


1915 
January    . 
February 
March    . . , 

April  

May 

June    

July    

August   . . . 
September 
October    . . 
November 
December 


Discharge  in  second- feet 


Maximum 


1,360 

1,300 

2,350 

4,900 

23,000 

190,500 

94,200 

42,240 

21,360 

7,625 

4,570 

2,320 


Minimum 


Mean 


1,100 

1,257 

1,100 

1,209 

1,050 

1,569 

2,400 

3,547 

3,700 

9,519 

19,100 

43,550 

24,860 

41,094 

17,780 

24,5^^ 

6,800 

10,' ''i 

4,705 

5,717 

2,310 

3.149 

1.410 

1,782 

Per  square 
mile 


.153 

.147 

.191 

.431 

l.!57 

5.292 

4.993 

2.983 

1.325 

.695 

.383 

.216 

The  North  Saskatchewan  river  is  regarded  as  a  navigable  stream 
between  the  confluence  with  the  South  Sasl<atchewan  and  Edmonton. 
It  was  navigated  for  many  years  by  the  Hudson's  Bay  Comnany's  and 
other  steamboats.  Navigation  usually  opens  toward  the  end  of  May 
or  the  first  of  June,  in  the  high-water  period,  and  continues  until  late 
m  August,  depending  upon  the  rate  at  which  the  water  falls  to  low 
level. 

A  very  important  hydro-electric  plant  for  the  city 

Dwelo^ment         °^  ^"""^  ^'^^""^  '^  "^^^  '"  <^o"'-se  of  construction  on 
this  river,  at  Cole  fall,  26  miles  east  of  that  city.   The 
plant  IS  situated  on  sees.  30  and  31,  tp.  49,  rge.  XXII,  west  second 
meridian,    and     the    development    comprises    a    30-foot    Ambursen 
dam,  giving  a  head  of  29  5  feet  at  low  water  and  23  5  feet  at  high 
water;  a  lock,  ISO  feet  long  and  40  feet  wide,  is  provided  at  the  south 
end    of    the    dam.     The    power-house  is    designed  to    accommodate 
machinery  with  a  capacity  of  7,500  h.p.,  but  the  present  installation 
will  generate  only  5,000  h.p.,  divided  into  two  units  of  2  500  hp 
The    transmission   line    to   Prince    Albert    follows   the    government 
road  and  will  be  about  28  miles  long;  35-foot  wooden  poles,  with  fire- 
protected  butts,  are  to  be  used;  the  3-phase  current  will  be  trans- 
mitted at  33,000  volts  to  the  receiving-station,  on  the  north  side  of  the 
river,  adjoining  a  proposed  auxiliary  steam-plant. 

Battle  River 

Battle  river  is  from  50  to  200  feet  in  width  and  flows  in  a  very 
tortuous  channel.  For  the  greater  part  of  the  course,  the  river  is 
at  the  bottom  of  a  deep  and  winding  valley,  although  occasionally 
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it  is  but  little  below  the  level  of  the  surrounding  plain.    The  stream 
.ssues  from  Battle  lake,  2,294  feet  above  sea,  and  flow     eastward 
njKlway  between  the  Red  Deer  and  North  Saskatchewan  r'ers     mer 
•ng  the  latter  one  m.le  and  a  half  below  Battleford.  From  Battle  lake 
for  a  d.stance  o   40  miles,  it  flows  southeast  in  the  bottom  of  a  st  a  gh  ' 

At  the  Elbow,  it  turns  N.  55°  E.,  flowing  for  19  miles  in  a  gradually 
expandmg  valley.    The  river  is  still  very  tortuous,  with  strftche    o^ 

chTn    ?'"•  '"'T'''  '^  ^''°"  "P'^^'  •"  -f'i^h  the  bottom  o    the 
channel  .s  covered  w.th  pebbles  and  boulders.    At  the  eleventh  base 

!:>o:;th':frn  cr^'^^^'^  ^-^ ''-'  --^'^--^  ^-  ^^  -^'-  -^^ 

One  of  the  power  sites  on  this  river,  examined  in  the  interest  of 
the  mun.c.pal.ty  of  Battleford,  is  situated  six  miles  above  2  town 

a  he'ad 'o^rfrrn'  '''''  'T  '°"^-  ^°""^  '^  necessary  to  obt"; 
Lclssive  ""'  '^'  '°''  °^  construction  was  considered 

inr^\^V'u  ^^"^'T'*^''°"  ^'^s  established  on  this  river  at  Battle- 
ford Sask.,  by  the  Irngation  branch  of  the  Department  of  the  Interbr 
The  followmg  ,s  a  summary  of  discharges  since  that  date : 

MONTHLY  DISCHARGE  OF  BATTLE  RIVER,  AT  BATTLEFORD 
. ^ (Drainage  area,  11,850  square  miles) 


Month 


Discharge  in  second-feet 


Maxii 


1912 

AP"I   (14-30)    3522 

^fay    '^42 

June    2^5 

J"'y    ..•.■.■.■;:.•■  4030 

August  ^2m 

September  fiiV 

October ::;::::::;;: I  IS 

1913  I 

January    I  ,^ 

February    }^ 

March ;::;::: \^ 

July   .•; !  I?f 

August  ;;;;;  |  l^ 

Seotember I  r,, 

October    '....'.'.'.'.".'  \  450 

November j  325 

^'cember .:::::;|  ,5^ 


Minimum  i   Mean   ■  ^^"^  square 


908 
506 
496 
555 
995 
990 
586 

20 

30 

25 

1,366 

580 

330 

400 

320 

420 

275 

130 

38 


1,396 

.118 

599 

.051 

585 

.049 

1,143 

.096 

1,560 

.132 

1,179 

.099 

727 

.061 

57 

.005 

58 

.005 

75 

.006 

3,175 

.268 

990 

.083 

447 

.038 

512 

.043 

457 

.038 

468 

.0'9 

365 

.031 

194 

.016 

101 

.008 

138 
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MONTHLY  DISCHARGE  OF  BATTLE  RIVER.  AT  BATTLEFORD.- 


'On. 


Month 


1914 
January    . , 
February   . 
March  .... 
April     . . . . 

^lay    

June    

July    

Aupust   . . . 
September 
October    . . 
November 
December 

191S 
January    . . 
February    . 
March  .... 

April   

May  

June    

July  

August    

September  , 
October  ,  .  . 
November  . 
December    . 


Discharge  in  second-feet 


Maximum 


39 

24 

M 

1,071 

1,970 

3,630 

2,873 

770 

519 

760 

438 

204 

135 

90 

445 

2,355 

635 

1,585 

2,785 

2,295 

1,180 

520 

450 

150 


Minimum         Mean 


24 

20 

20 

37 

805 

780 

790 

420 

351 

348 

167 

93 

89 

64 

64 

290 

435 

500 

1,360 

1.225 

515 

425 

139 

71 


29 

21 

22 

446 

1.429 

1.680 

1,920 

543 

419 

501 

289 

164 

104 

72 

150 

1,330 

498 

947 

1,962 

1,788 

707 

459 

225 

102 


Per  square 
mile 


.0024 

.0018 

.0019 

.0376 

.121 

.142 

.162 

.0458 

.0345 

.0423 

.0244 

.014 

.0088 
.0061 
.0127 
.1123 
.0420 
.0799 
.1656 
.1509 
.0597 
.0387 
.0190 
.0086 


Note.— Shifting  conditions  from  June  24  to  Sept"  6,  1912 

Sturgeon  River 

The  Sturgeon  river  rises  in  Isle  lake,  about  SO  miles  due  west  of 
St.  Albert,  Alta.  Isle  lake  is  about  eight  miles  in  length  and  one 
mile  in  width,  and  drains  approximately  80  square  miles.  Except 
near  the  outlet,  the  banks  generally  slope  up  to  a  height  of  from  50 
to  100  feet  above  water-level,  the  country  beyond  being  fairly  level 
but  rolling.  At  the  outlet  the  surrounding  country  is  low  and 
marshy.  The  river  channel  is  narrow  and  blocked  with  weeds,  and 
the  current  is  very  sluggish. 

Leaving  Isle  lake  the  Sturgeon  river  flows  for  about  four  miles 
through  low,  marshy  lands,  and  empties  into  lake  St.  Ann.  This 
lake  is  approximately  12  mrles  long,  with  an  average  width  of  about 
2  miles.  The  Sturgeon  flows  out  of  the  eastern  end  of  the  lake  and 
continues  in  a  general  easterly  direction  to  St.  Albert,  a  distance  of 
about  35  miles.  Along  its  course  the  land  is  low,  and  swampy  in  many 
places. 
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Iand\eyond  risT  o  an  elevI'L  oTr00";e  r^'  '"'  ''T''  ''''  ''' 
From  the  .  ast  end  of  Bie  lake  th.  ri        .       T  "'°''  ''"^^'^  ''^^  '^'^^• 

nonh-easterly  direc^l^itig^'^Hi  '  ^nZ  tnk'","  ''  """  '"  ^ 
the  river  in  places  flowing  in  I  va lev  m  f  .f  "'"^  ''''^''' 
feet  wide      At  R.ff-  u         u  ^    ^  ^^^^  "^^^^  and  about  600 

Along  the  whole  course  of  the  Stureeon  riv,.-  t(,»  ^     i      ■      ■ 

not  been  retail,  "^  "n<lem„„ed  and  des,r„,e,l  a„.|  has 

Gauging  stations  have  been  estahU«h.-ri  ^,,  .u- 
tion  branch  of  the  DepartnTe;  S  te  im    jo^   Thl  'Z''^''"^^- 
•sunimaries  of  monthly  discharges  aV  ^t    Am        /    ,  ^Howmg  are 

Fort  Saskatchewan  for  IQUanTlpil^  '  '"'  "'" 

MONTHLY  DISCHARGE  OF  THE  STURGEON  RIVER.  AT  ST  ALBERT 
_(Drainage  area,  920  square  miles.) 


Month 


Discharge  in  second-feet 


1913 
April  (23-30)  ... 

"ay    

June    

July ;..■.' 

August  (1-9)   ... 
September  (3-30) 
October    . 
November 
December 


[  .Maximum  I  Minimum  '      Mean 


579 
447 
137 
242 
246 
215 
142 
107 
67 


1 

460 

i 

i    516 

224 

1    304 

106 

114 

134 

174 

228 

239 

143 

175 

108 

122 

80 

103 

28 

53 

Per  square 
I       mile 


.561 
.330 
.124 
.189 
.260 
.100 
.133 
.112 
.058 


'  1 


'HI 


^i* 


ih: 
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MONTHLY  DISCHARGE  OF  THE  STURGEON  RIVER.  NEAR  FORT 

SASKATCHEWAN  '^    i^  ruKX 
^Drainage  area,  1,330  square  milei.) 


Month 


1914 
January    . , 
February   . 
March    . . . 

April    

May    

June   

July    

August   ... 
September 
October    . . 
November 
December 
191S 

January    . . 

February   . , 

March    . . , . 

April  

May    

June    

July  

August   

September  . 

October    . . . 

November   . 

December  . . 


Discharge  in  second- feet 


Maximum  I  Minimum   I      Mean 


46 

16 

27 

38 

16 

24 

49 

i2 

38 

380 

51 

180 

218 

86 

132 

1,827 

86 

1,102 

1,450 

480 

915 

432 

123 

211 

123 

106 

117 

145 

123 

139 

200 

76 

121 

84 

52 

169 

61 

55 

58 

61 

54 

58 

450 

55  1 

90  1 

873 

180  f 

531  1 

240 

108  i 

156  1 

,075 

108  i 

697  ; 

921 

410  ' 

663  ' 

410 

138  ' 

216  ! 

138 

110  : 

117  , 

138 

138  , 

138 

219 

114 

ISO  ! 

116 

67  ; 

87  1 

I  Per  square 
mile 

.020 

.018 

.029 

.135 

.099 

.828 

.688 

.159 

.088 

.104 

.091 

.052 

.044 

.044 

.068 

.399 

.117 

.524 

.499 

.162 

.088 

.104 

.113 

.065 


Brazeau  River 

The  Brazeau  river,  one  of  the  chief  tributaries  of  the  North  Sas- 
katchevv-an,  ,s  a  sw.ft  stream,  rising  in  Brazeau  lake,  in  the  heart  of 

Vthfh?,^  "-"""'""t •  "r  '^'  '''''''''  °^  '^'  •"^'^"'^  Saskatchewan  and 
Athabaska  nvers.     It  flows  north-easterly  about  50  miles,  and  thence 

dlfr't  '  '!•■''?"  '"  '''  J"'"^*°"  ^""^  ^'^^  North  Saskat- 

chewan. Its  pnnapal  tributaries  in  the  mountain  section  are  lob 
creek  and  Southesk  river;  in  the  foothill,  the  North  and  South  branches 
and  Nordegg  nver  are  the  chief  tributaries.  The  flow  of  the  rive-  like 
all  mountam  streams,  is  greatly  reduced  in  winter  with  floods  in  sum! 

Several  miles  above  Job  creek  the  river  flows  through  a  limestone 
canon  about  three-quarters  of  a  mile  in  length,  from  100  to  150  fee 

etT;f'th   '""^'"^  '"  "'^''^  ^'"^  ^°  *°  '50  ^'''-     Toward  the  lowe 
end  of  th,s  canon  a  senes  of  falls  have  a  total  descent  of  45  feet  in  a 
distance  of  approximately  200  feet.    With  the  exception  of  this  LZn 
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^.^Jhe   foiling   d.scharges   have  been  observed  on   the   Brazeau 


^SCHARGE  OF  THE  BRAZEAU  RIVER 


Date 


1913 
July  9  . 
July  11  . 
July  13  . 
July  IS  . 


Location 


39-21-5  

39-21-S.    ...   

39-21-S .■.'.■ 

Outlet  of  Brazeau  "laice  ; 


1914 

February  3  ^        a    • 

March  18  I  I       At  junction  with         ) 

SS'is'^-'--------------'-!'    ^""''Saskatchewan   / 

I  '-^  m.  below  Brazeau  lake. 


Discharge 
in  second- feet 


702 
751 
802 
208* 

222 
285 
283 
109 


*  May  not  represent  total  fJow  at  this  point."    ~ 

Clearwater  River 

r.ver  takes  a  north-easterly  course     Th^  latler'  lIJ      1    ^'^^^vater 
in  lat.  51°  57'   inner    \i^o  ao'       ^  ^^^^^  ^^^  mountains 

tar  ca=t  a.  the  main  pack-traii,  north  trom  Morley.  the 


( 1 


U  ' 
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banks  of  the  river  are  reported  to  be  heavily  woode.l     At  .»,-  .      i 
crossing  the  south  bank  is  steep  and  well-ZbeTe"  t  ih  s  ruce  ad 
poplar;  the  northern  recedes  for  nearly  a  mile  as  a  wide   Tas  y  fl  t 
with  small  pmes  and  poplars  scattere.I  over  it.  ^        ' 

Ihe  Clearwater,  at  its  mouth,  is  a  swift    clear  str^Am    Kn  f    » 
w.  e  and  frou,  fifteen  inches  to  two  feet  in  ImI^     o^    gov  r  a   ^ 

il  Z^t^^T  'T'-    "'^"'"  "''^'-^'"  ''-  change  i7  i  i  : 
i>i.h  Jter  '  ""'^  ^'""'  ''''''  ^'-■'^  -"^  -'>--^ed  during 

A  gauging  station  was  establishe.l  on  this  river  neir  Rrwt^  Vf 
tarn   House  by  ,he  Irrigation  branch      ThefnMn   "*'".^°*^''y  Moun- 
of  discharges  at  this  station  for  TqH  anj  IQls"  '^  '^  '  """"^^^ 

MONTHLY  DISCHARGE  OF  THE  CLEARWATER  RIVER    NEAR 
ROCKY  MOUNTAIN  HOUSE 
____^_ (Drainage  area,  850  square  miles.) 


Month 


1914  ' j 

Januarv    I  , 

Fcbriwry   ^ 

March    2„ 

April ;;:;; 270 

May    I  458 

June    I  ••'2° 

July  2,280 

September   j  ''gt! 

October    I  ^ 

November    I  ?^ 

December ::::::::[:[ .]  gj 

1915  , 

January    -„, 

February   I  ^ 

Si" ■■■■■■■■■■■::::^  SI 

Mav    I  450 

June    '  2.488 

Jul/    i  .WOO 

^eieri;:;;::----'--'--i  s 

October   .'.'.■.■.■.'.•.■  fv^ 

November   '  *'X?y 

^"^'"''er :::::::::::  I  «; 


[_  Discharge  in  second-feet 

Mean 


Maximum  ■  Minimum 


128 
160 
ISO 
240 
324 
354 
834 
610 
465 
395 
280 
125 


190 

197 

232 

449 

746 

1.376 

1.406 

783 

610 

603 

426 

185 


Per  square 
mile 


160 

175 

183 

194 

188 

248 

295 

359 

480 

1,618 

2,164 

5.688 

3.208 

5,881 

2,126 

3,180 

1,230 

1,590 

845 

1,023 

621 

766 

305 

460 

.224 
.232 
.273 
.528 
.878 
1.620 
1.650 
.921 
.718 
.709 
.501 
.218 

.199 
.220 
.282 
.407 
1.84 
46 
68 
61 


6 
6 
3 
1.80 


1 


16 

869 

522 


ci^ 


€#2?: 


\/j^i 


^■^M- 


im^ 


te-r-«& 


CflAITKR  Mil 

South  Saskatchewan  River  and  Tributaries 
except  Bow  River 


mately  ^  ""^  '"^  three-quarter  miles  per  hour,  approxi- 

ford,  i,  „„h  ».r=!^h "r  ':S  °  Het^dtr,':;  "  """"''«'  '"" 

characterize  if  fnr.if  ^'^^*^'^-  ^"^^  s'op>"P-  Prassy  banks,  which 
cnaracterize  it  farther  up.  are  replaced  by  high  preciniton,  Hiff  f 
bare,  erav  roclr    «rhii«  tu         u  *      j"ci.ipi:ous  clitts  of 

we,d,^  ^,r;  Ltd?  ;f„7  ZTrjrmTr-'r  r 

plateau  above  the  river  i,  nearlv  Son  f„.     ^,         -     ""'"  "'  "" 
benea  h  Ihe  Ser    Post  T    .    ^^    '''  '''"'^"'^^'  ^'^^"^"^  ^'""^ 

Of  the  ca.o„:t;he'r;^ro?ti  td  D:er'rrL^'^r^^•^^^^ 

one  mile  and  a  half  wide  and  400  feet  in  depth      U.\     I  ''  ''°"' 
near  the  bends  of  the  river,  are  gra   y    and  it'cont  '  '"'''' 

wide  bottoms    some  of  u^h.vu  \'  contams  occasional 

Cottonwood     keW  the  n^uthofThe°R  .T  'T''  P""'^'^^"^   °' 
mately  200  feet  de^p.  ^'^  ^''''  '^'  ^^"^^  '^  ^roxi- 

[143] 


>)| 


•Tl 
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^«»-.  .n„  ir'L;^;:,.  :,:;,.:;;•:;;,  tj^--- 

r^-^^^r^-.^^^^::^ J '''?'"»«« l^ea.  20,870  square  miles.) 


Month 


Discharge  in  second- feet 


Ma> 


ximum  ;  Minimum 


1911 

June    

July    

AiiKust    Cl-26) 

November    

December    

1912 

January    

Febniarv    . . . 

M.irch  ( 1  -24  and  Hj  ' '.  '.  '.  '.  ['.'.'."  f  940 

April     nO-19)     .  '        ^-^^ 

May   (3-31)    .... 

June    

July  ;; 

AiiRtist  

September   

October    

November  

December    


40.140 

33.575 

25.500 

7,790 

4.562 

2.166 
2.504 


7.772 
20,020 
39.815 
30.715 
18.620 
13.050 
6,364 
5.904 
3.040 


14.250 
13.500 
13.500 
4.360 
790 

1016 

1.776 

1.550 

6.252 

6.056 

9.905 

18.080 

10.090 

6,560 

5,760 

3,000 

2.056 


Mean 


Per  square 
mile 


32.694 

25,825 

18.545 

4,228 

2,501 

1.663 

2,134 

1.792 

6,746 

12,887 

19,121 

21,513 

13.292 

8.698 

6.065 

5,099 

2.376 


1.57 
1.24 
0.89 
0.20 
0.12 

0.08 
0.10 
0.09 
0.32 
0.62 
0.92 
1.03 
0.64 
0.42 
0.29 
0.24 
0.11 


SOLTH   SASKATCHEWAN    HlVFJi 


MO\THl.V    DISCHARGE  OF   S(iUTH 
^        MKDICINK  HAT 


AM)  TkIBUTARIES       US 


SASKATCHEWAN 
-C'oHliHued 


KIVKK.    AT 


Month 


Oiicharge  in  s«con(l  frrt 


iMtximiim     Mmmmm         .\tran 


1 91 J 

January    |  ,  ,_„ 

Ffbrnary    ....          I  {•JSJ 

Marrh    .....      i^^ 

April     ..    .       .fSM 

.May        '■''«0 


.Fuly 


.W.41.5 


Aiiriit  ".■....' .'.'.'..;. i     ;V,;l'J? 

Sfptemher    . 

Ocfohtr    

N'ovfmher   ..'.'...'. 

Hecernhf  r 

1914  

January     

Ff hruary 

March     

April     

May  ; ; ; '  ■ 

Junf    ....  

July     ....['.['][^[[[] 

AiiKiut 

Sfptrmhcr     

Orfolic    ...      ....'.'.,[ 

N'netnl>fr 

iJcirrnhf  r  

1915  

January    

February    . 

March „,,„ 

April  . .         i       '6.650 

May  /JWO 

June         32.100 

July ..::;:.:;;;:: ;  54.700 

August  47,896 

September :::::; :    ff-fOS 

October    ....         '  "'^H 

November    ....'.[ «640 

December    <•?■"' 

J.140 


19.9,11 

l().44.> 

8090 

5,470 

4.070 

j.5m 

1.810 

6,184 

9,185 

203.% 

2S..S00 

19.600 

7.700 

5.625 

12.725 

6..S60 

4,300 

2,860 
2,030 


975 

1.640 

1.660 

2,.100 

6.422 

2.1.195 

10,294 

8.680 

5.126 

.5.115 

2.242 

1.9.>o 

1.480 
1.310 
1.860 
2.7.10 

6.800 

13.4.50 

7.220 

5.100 

2.420 

•♦.775 

1.100 

1.120 

1.720 
1.890 

1.820     , 

3.470 

5.814 
20.102 
23IC)4 
l(l.(iS2 

6.822 

5.656 

3.140 

1,660     , 


!        1,652 

2.013 

2.059 

8.977 

12.412 

29  747 

I6'«7 

12.260 

7.592 

5.873 

4.647 

3.117 

2M7 

1.577 

4  022 

5.7.54 

14.679 

1 9.8.1 1 

14.122 

6.590 

4.486 

7.6^ 

5.5.V) 

1.873 

2..T05 
1.982 
6.176 
5.345 

19.354 

3^J7$ 

32,997 

18,470 

8.815 

7.112 

4..S37 

2.378 


NiONTHLY  DISCHAROF.  OF  SOUTH 


'■r  Xjuarr 
mile 


I  0  079 
0  096 
0  (fx) 
0  425 

0  595 

1  42 
0  810 
0  587 
0  .164 
0  281 
0  223 
0  149 

0  122 
0  075 
0.193 
0  275 
0  703 
0  950 
0  677 
0  315 
0  215 

0  .164 
0.266 
0.090 

110 

.095 
.2<>6 
.256 
.927 

1  .547 
1.581 

.880 
.422 
.341 
.217 
.114 


askatoon''^"''"""'"-''^  '^'^'^•«' 


AT 


Month  Discharsff  in  second-feet 

J -J - Ma.Nimum^^linimum^j  Mean 

May    (28-31)    I  ,^^     i                     I 

June    I  24.600     |      l9,3.c;o     I  22688 

July 43.100           18.2.50     |  32^ 

August    i  46.600            I9.3.S0     i  27^84 

September    .■;:.■::; j  43.M0     |      16,600     |  2Xm 

October   n-19^                     3.S.400     !       11.950     <  ->0,1.";7 

November   (20-30)    !.'.■; I  ''•jOO     i        3.000     i  '8,475 

December    3.S50     .        i.gfla             14.^ 

10                  ^-^^            2.025     I  3,9^5 


'I 
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MONTHLY   DISCHARGE  OF   SOUTH   SASKATCHEWAN   RIVER    AT 
SASKATOON.-Cotttinued 


1912 
January 
February 
March   . . 

April    \Tuv\ 

May  I      37,300 

June    25,000 

July    .   '      44,790 

Augi  :  !      50,320 


Mean 


Septe 


.Der 


43,320 


1,425 
2.390 
2.S20 


October    I  21,550 

November I  Ig-^OO 

1913               9,755 

January 

February    

March    [[ 

April    

May   .   ..          i  37.950 

June    ...     '  19,850 

July              '  38,230 

AugusV:; i  42,710 

September    j'-SOO 

October    .■■"■ "•"JS 

November    . ■  A'^^ 

December    . .       '2,160 

1914          4,950 

January     i  ,  ,,^ 

February    .                 3.250 

March   :.... i  2,370 

April    . .         I  3,630 

May    ..      9.020 

June    ■; 23.370 

July  ;;;;;■; 35,128 

August    28,752 

September    ..   '4,160 

October    .' " ." 9550 

November    .          16.382 

December     .         '3,350 

1915          i  7,210 

January  ...  ; 

February  .     '  4,100 

March   .         !  2.750 

April    .       i  5,800 

May        43,880 

June . ; : : 34.790 

July    1  48,170 

August  ....;.' '    111.012 

September    ....!!..'; 56,645 


October  . . 
November 
December 


26,355 

14,620 

9.820 

4.800 


1.350 

2,112 

2,000 

2,330 

8,355 

12,850 

23,380 

15,950 

10,680 

8,530 

4,140 

1,130 
1,310 
2.370 
2,550 
7,260 
17,025 
13,690 
11,670 
6.960 
6,630 
5,080 
2,150 

2,320 
1.860 
2.200 
3,620 
7,500 
16,585 
14,630 
8.380 
7,020 
7.077 
5.300 
1,570 

2.500 

2.150 

2.700 

6.650 

7.375 
26.505 
36,390 
20,060 
12,310 
10,025 

4.200 

2,550 


1.686 
2,297 
2,304 
14.152 
14.737 
23,204 
33,602 
23,681 
16,359 
9,293 
7,414 

1,247 

1,981 

2,432 

15,852 

11,937 

32,436 

24,232 

14,854 

9,143 

7,909 

6.079 

3.752 

2.702 
2.130 
3.038 
6,319 

13,876 

26.375 

22,694 
9.762 
7.945 

10.315 
8.151 
3.482 

3,379 

2.345 

3.318 
13.472 
19,813 
36,144 
60.566 
33.704 
16.3.';7 
12.714 

6.118 

3,855 


to  irk.r^^-   'u"  "''^'"  '*  ^'"^  "^^'n'y  from  the 

to  give  the  discharge  per  square  mile  of  th-  =,-,  "o— '""''•  ■'  ^^s  aeciaea  not 

erroneous  idea  of  the  run -off  as  Thl  ZJ^f      *  *    ^"''^  .^»"'""  ^'ou'd  K've  an 
whole  basin.  ^*  *''^  mountains  form  only  a  small  part  of  the 


mountains,  it  was  decided  not 
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Swift  ('ur-eot  Cree  : 

Swift  Current  creek  rises  ,,  t  le  eastern  ;  ope  of  the  Cypress  hills 
and  flows  north-easterly  for  75  miles,  n.crc  northerly  for  about  25 
miles  to  the  South  Saskatchewan.  It  flows  through  a  valley,  200  to 
300  feet  deep  and  a  mile  wide,  to  within  a  few  miles  of  its'  mouth, 
where  it  enters  a  sandstone  gorge,  about  five  hundred  feet  deep.  The 
bench  land  above  the  creek  is  of  rolling  prairie,  broken  by  innumer- 
able coulees.  The  soil  is  a  sandy  loam.  The  tree  growth  along  the 
stream  is  sparse. 

The  mean  annual  rainfall  at  the  town  of  Swift  Current  is  about 
fifteen  inches.  This  increases  slightly  at  the  stream's  headwaters. 
The  greatest  precipitation  occurs  during  the  months  of  Mav.  June, 
and  July.      From  November  to  April  the  stream  is  frozen  ove'r. 

There  are  a  number  of  small  irrigation  ditches  in  this  drainage 
basin,  and  the  town  of  Swift  Current  and  the  Canadian  Pacific  rail- 
way take  water  for  domestic  and  industrial  purposes  from  the  creek. 

The  following  are  summaries  of  discharges  at  two  of  the  gaug- 
ing stations  established  by  the  Irrigation  branch : 

MONTHLY  DISCHARGE  OF  SWIFT  CURRENT  CREEK,  AT  SINCL MR'S 

RANCH,  LOWER  STATION 

(Sec.  17,  Tp.  10,  Rge.  XIX.  W.  3  M.)   (Drainage  area.  366  square  miles.) 


Month 


I- 


Discharge  in  second-feet 


Maximum 


1910 

May  (27-31)    ,5.5 

J""e   23.16 

J"'y 14.1 

August  10.9 

September     ,7  g 

October    ].    i  15], 

1911 

May  (12-31)    54 

June    45 

July  42 

August  39 

September  joi 

October   44 

1912 

May   (16-31)    134 

June    j  147 

Ju'y    38 

Augurt  I  12.3 

September  j  17.  j 

October   '  32 

November  (1-1 S)   38 


Minimum 

Mean 

'  Per  square 
mile 

14.30 

14.940 

.041 

6.92 

14.316 

.039 

2.82 

7.223 

.020 

2.12 

7.186 

.020 

8.72 

12.738 

.035 

12,70 

13.790 

.038 

24 

37.9 

.104 

6.6 

21.9 

.060 

'".3 

17 

.047 

4 

12.2 

.033 

5.3 

30 

.082 

17 

25,6 

.07 

51 

80 

.218 

8,5 

39.4 

.108 

8,5 

16.9 

.046 

7.1 

10.2 

.028 

10.9 

IS.l 

.041 

15.2 

23.6 

064 

2S 

33,7 

.092 

»  i. 


s^rfCQ^l-^JT^yi 


m^^m 


148 


COMMISSION  OF  CONSERVATION 


MONTHLY  DISCHARGE  OF  SWIFT  CURRENT  CREEK,  AT  SIVCLAIR  S 
RANCH.  LOWER  STATlON.-Co«/,„«.rf        '"■^^^AIRS 


Month 


1913 

April  (22-30) 

May    

June    

July    

August    

September  . , . 
October    . .  . 
1914 

April   

May 

June    

July  

August   

September   . . . . 
October    .... 

1915 
March  (28-31) 

April   

.May   

June    

July   

August    

September   .... 
October    


Discharge  in  second -feet 


Maximum 


Minimum 


Mean        Per  square 
mile 


234.0 
41.0 
45.0 
22.0 
7.5 
19.1 
22.0 

210.0 
37.0 
45.0 
11.9 
4.9 
64.0 
94.0 


32.0 
20.0 
10.0 
4.8 
3.6 
4.1 
8.6 

30.00 
12.80 
8.80 
.40 
Nil 
2.70 
7.60 


418 

273 

215 

28 

276 

24 

139 

32 

290 

17 

16 

7 

26 

7   ; 

i     43 

1 

•^   i 

40.3 
30.7 
21.9 
11.7 
5.1 
8.0 
13.1 

102.00 

22.00 

1.86 

2.90 

1.08 

14.10 

33.00 

350 
83 

"2 

(>4 
44 
9 
16 
28 


.110 
.083 
.060 
.032 
.014 
.022 
.036 

.280 
.060 
.050 
.008 
.003 
.038 
.091 

.956 
.227 
.143 
.175 
.120 
.026 
.043 
.076 


MONTHLY   DISCHARGE   OF   SWIFT  CURRE.VT   CREEK     \T   SWIFT 

CURRENT,  SASK. 
^-   __^_^_^^^_*^i;f[i"»8e  area,   1,015  square  miles) 


Month 


Discharge  in  second-feet 


'.Txiiniiin   Minimum 


1910 

May    

June    

July  

August    

September   . .  . . 

October    

1911 

March   (27-31) 

April     

May 

June    

July  

August    

September   

October    


76 
36 
36 
23 
33 
34 

600 
896 
117 
79 
62 
34 
137 
46 


28 

12 

0 

0 

8 

11 

365 

136 

58 

7 

3 

3 

14 

17 


^fean 


37  5 
21.4 
15.0 
8.55 
18  2 
14.5 

498 

427 
76.1 
40 

27.8 
16.7 
48.9 
31.9 


iPer  s(|nare 
mile 


.037 
.021 
.015 
.008 
.018 
.014 

.491 
.421 
.075 
.039 
.027 
.016 
.048 
.031 


^M^l^ 


i 


1 
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MONTHLY   DISCHARGE  OF   SWIFT   CURRENT  CREEK.   AT   SWIFT 
CURRExVT.  SASK.— Continued 


r 


Discharge  in  second-feet 


Month 


Maximum     Minimum 


April    (21-30)    308 

^'ay    169 

J""e    169 

July     39 

•'^ugi'st  30 

September   jg 

October    1J9 

November*    gs 

December*    22  0 

1913 

April    (9-30)    607.0 

^'ay    78.0 

June    92.0 

Ju'y     i  68.0 

August    I  16.8 

September   21 .0 

October    26  0 

1914 

January    2.6 

February   2.6 

March    344.0 

April   386.0 

May  71.0 

June    179.0 

July   15.2 

August   4.4 

September   39.0 

October    89.0 

November   36.0 

December    36  0 

19IS 

January   !  9 

February   3 

March 670 

April  988 

May  137 

June    159 

July  188 

August 63 

September  27 

October    40 

November   3I 

December 18 


226 
90 
26 
23 
22 
27 
33 
14. 
9. 


35.0 

39.0 

24.0 

7.8 

5.6 

2.2 

12.6 

1.05 

1.20 

4.00 

55.00 

17.20 

2.40 

2.40 

.10 

.13 

12.30 

12.00 

5.30 

3 

3 

3 

61 

49 

35 

59 

8 

11 

20 

4 

8 


Mean 


255 

136.4 
91.3 
26.7 
24.3 
29.6 
42.9 
32.6 
11.4 

193.00 
55.40 
45.20 
34.20 
10.50 
4.73 
18.80 

1.77 

2.07 

102.00 

228.00 

41.00 

29.00 

6.50 

.73 

20.00 

35.00 

21.00 

10.80 

5 

3 

118 

231 

72 

73 

85 

26 

21 

31 

22 

11 


Per  square 
mile 


.251 

.134 

.19 

.026 

.024 

.029 

.042 

.032 

.011 

.190 
055 
.045 
.034 
.010 
.005 
.019 

.0018 
.0020 
.1020 
.2280 
.0410 
.0290 
.0065 
.0007 
.0200 
.0350 
.0210 
.0110 

.005 
.003 
.118 
.231 

.072 
.073 
.085 
.026 
.021 
.031 
.022 
.011 


*  Figures  during  ice  conditions  (Nov.  15  to  Dec.  31)   are  only  estimates. 

Red  Deer  River 

The  Red  Deer  river  rises  in  one  of  the  interior  ranges  of  the 
Rocky  tTiountain>.  in  lat.  51°  30',  long.  116°  \V..  near  a  branch  of 
Pipestone  creek,  which  flows  southward  into  How  river.  It  leaves  the 
n-rountaiiis  in  !at.  51°  43',  lun^-.  115^  23'  W.,  and  flows  easterly 
through  the  foothills,  reaching  the  crossing  of  the  Stoney  pack-trail. 


i  i: 


!  f-i 


■'  *: 
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bluttt7r  'mtf  'r-  V'°  '^-     "^"-^  '^  '^  -  ^'--  o^  clear. 
1  • ,  ^  ^^^'  ""''^  =>"'!  »vvo  feet  deep,  flowing  over  a  berf  of 

ZTVT'  '"^  '°""^"-     I"™ecliate)y  below  theTnl   it    urn 

bordered  alternately  by  scarped,  sandstone  b'anks  andTde    ^rav 
orfs  It  per  It  "^  ""  ^'"  ''^^^"^  '^  approximately  200  feet. 

for^rnlS:  Tn"'a  'Lf  V"'^"^^'  ■^"^'  ^''^  ^^^  ^"^  «°-  -^' 
Medicine  r  v' r  One  of  thJ  ;,  "  ^° '"'^  ^^'^  ''''  "°'-"'  ^^  ^he 
its  course  '  ''""^^'^^  "P'^^  °'=<^»"  *"  this  portion  of 

the  ed,,e  of  the  ^t  m  o  fi^'e  ,lluv  al'flT'"'  f "'  ""''"^  '^""^ 
irregular  growth  of  popLr  and  wUlow.  ^'''  '"'^  "°^^^  ^''^^  ^ 
Power  •  •^''''"  power-sites  have   been   investigated  in   th. 

PoSS..e,  ;;-;y  of  the  ,own  of  Red  Deer.  AlthouR^  ^^ 

conditions  aid  power  develootenT  '^T''^  '"""^^'  °^"^^  -tural 
the  river  to  creS^e  a  heaT  ThTfir.'  .   ^  ^'  '"'"'"^  ^'^  ^^  ^'^^^^S 
-here  a  head  o    15  feet' cJ.W.h     1  ^"''  '''''  ''  ^PP^'^'te  the  town 
ated  eight  miles  betwL  to  '""''•     '^^^  '^^'^""^  ^'te  is  situ- 

fiiversion  across  one  of  fl  .  .         T  .      7    ^^*  '°"'^  ''^  obtained  by 
cally  feasible.  ^  " '"'"  "°"'  '""""'■  "  »  -o,  economi- 

eo„:?ue'r,':,s,;r;XJ„,'°"  ""^^  -^^^  "■=  •-"•  ^^  - 

A,  ,he  mo„,h  of  ,he  Blindman.  .he  Red  IWr  „.rr,  -„,r,l         ■ 
«o.s  »„,„.a»,  ,.r  H  ™nes.     „  e„„  .hrough".  J  „'J;  ^^^f.'^  >- 


w 


mm  Tm.^h 


^^4:*^ 


NOKWAV    Hill  SI..    UN    Nl.l.SdN     KlVl  K 


IlAVi.s  Kivi:k  — k  vi'iii    Siv  Mil. is  H 


I  !.'"«     R<)H!NS((N    !.\K1 


!      1 


I 
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Tu     ?  !'  L"  ''*'*'  ''  '""^"y  '*"°^"  "  'he  "Canon."  in  which 

he  banks  are  h,gh  and  steep,  though  not  always  scarped.      Below 

the    Canon  '  the  valley  expands;  grassy  slopes  extend  tT  the  wa    r" 

FrfmTh  h"°?k"'  ^"'  *''  ^""^  ''"'  -"*'""-  thickly  wooded 
From  the  end  of  th.s  stretch,  the  river  flows  eastward  for  six  miles 
between  low  and  sloping  banks. 

hJl°"!  ^""^  ^"^  '°  '^'''  ''■"'*•  ''"^  °"t'^t  °^  «"ff^I^  lake,  the  river 

dteV:7?f,  frptriie'.  """^^^-^  ^^°^  ^^^'^^-  -^  -  --^^ 

From  the  mouth  of  Tail  creek  to  the  mouth  of  Rosebud  river  the 
Red  Deer  has  an  average  descent  of  3  feet  per  mile    exclusive  of 
.ts  mmor  flexures.  It  has  a  current  of  two  and  a  quarTe   m.  es  pe   hou 
"nt?vT?t '^'*'  °- ;"■"  '"^^  '''  ^''^"-'  '^  -  obstr:;!e7by  1- 
^aviga'ble        "^  """''"  *'''  '  """°*  '^  '^°"-'--l  -  -X  -nse 

rouJh 'and'hrok'  ''k  ""''  ^"'  "  "'''  ^"'  ^"P"  -''"«  ^^e  banks  are 
rough  and  broken  by  numerous  deep  coulees  draining  into  the  river 

her       f'  "77  '^'^'''"  "  well-timbered,  and  a  fair  growth  of   Im-" 
ber,s  found  along  Us  banks  for  some  distance  ti,rouJh  the  p  a i  "e 

DeclSrTp'/'rthT  "'^""'!f'  ''  ^''  ^"^  ■■"'''^  -"th     f 
i^ecember.  1911,  by  the  Irrigation  branch.     Two  discharge  me;.«„rp 

ments  were  taken  in  that  month.     One.  on  the  2nd  gavr638  seconc  -" 
feet,  and  another,  on  the  14th  and  15th.  545  second-feet.     The  fol- 
lowing are  the  subsequent  observations  at  this  station- 
MONTHLY  DISCHARGE  OF  RED  DEER  RIVER.  AT  RED  DEER  ALTA 

=======^_^i£!?!!!!8Ll!:£f!:J:Soo^     miles) 


Month 


Discharge  in  second-feet 


Maximum    Minimum 


1912 

January    

February    . . . 
March    (1-28) 

April    

May    

June    

July    

Augu 


264 

313 

1.42S 

2,698 

7,040 

13.532 

19,043 


September"  ".■.■.■.■.■.■.■■;.■ I       J'SJ? 


October 

November 

December 

1913 
January    . . 
February   . , 

March    

April    

May    

June    

July    


8.744 

4.353 

1,765 

867 

436 

431 

440 

10.236 

9.477 

13.500 

11.960 


222 

248 

246 

1,290 

1.705 

1,450 

3,232 

3.340 

2,908 

1.585 

560 

434 

373 
360 
370 
460 

1.262 

2.648 

3,251 


Mean 


238 
274 
401 
1,919 
3,954 
3,953 
10.001 
4.985 
4,532 
2.721 
1,290 
545 

417 
396 
410 

3,887 

4,101 

4.946 

5,242 


Per  square 
mile 


.053 
.061 
.089 
.427 
.879 
.879 
2.24 
1.111 
1.005 
.605 
.287 
.121 

.093 
.088 
.091 
.864 
.912 

1.097 

1.16^ 
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MONTHLY  DISCHARGE  OF  RED  DK 


ER  RIVER.  AT  RED  DEER.  AI.TA 
Conlinued 


Month 


Disch 


arge  in  second-feet 


Maximum     Minimum 


Wi~Con. 

August    

September     

October    

November   

December    . 
1914 

January    

February    

March 

April   " 

May    [\ 

June    

July     

Auisrust  

September   

October    

November    

December 
1915 

January    

February   . . 

March  .' ' ' ' 

April  

.May ; ; ; ; 

June    

July .'::;; 

August  

September   

October    

November   

December    .... 


i        5,482 

2.944 

1.441 

1.080 

SSS 

309 

330 

425 

2.266 

2.815 

5.5159 

3.294 

1,544 

1.350 

2.698 

996 

690 

330     I 

280     I 

1.560     I 

1.870 

7,040 

56,000 

46,200 

30.775 

5,116 

4,243 

2.222 

615 


2,153 

1.280 

900 

585 

105 

195 
270 
338 
390 

I.IIO 

1.300 

1.424 

1.120 
996 

1.005 
715 
200 

240 

260 

285     I 

920     I 

1.175  ! 

4.692  ; 

6,072  I 

4.490  i 

3,266  I 

2.208  ! 

565  i 

465  ' 


M. 


3.284 

1.787 

1.223 

825 

327 

278 

298 

380 

902 

1.908 

3.669 

2.351 

1.309 

1.098 

1,439 

783 

328 

278 

271 

606     i 

1.251     i 

4.457     ' 

12,308 

16.748 

8.118 

3.954 

2.934 

1,195 

520 


Blindman  River 


j  Per  square 
I         mile 

i 

I       .730 
.397 

■  272 

.183 

(        .073 

.062 

.066 

.084 

.200 

.424 

.815 

.522 

.291 

.244 

.320 

.174 

.073 

.062 

.060 

.135 

.278 

.990 

2.740 

3.720 

1.800 

.879 

.652 

.266 

.116 


The  Blindman  river  rises  in  the  fn,^ti„n       u 
of  the  town  of  Red  Deer     Be  ow  thl        f '      °"'  ^^  "^"^^  """f'^'"^ 
branches,  it  flows  in    he  sfr^     va  W  ^    t""  ^I  ^'^  ^'''  ^"^  ^'"^ 
then.  a.thon,h  the  val^^^i:     ^  ttj    -^  "  -'' .^  '^^'/-  -^ 
tn.^r  a  narrow  .^or^e  throt.^I,  the  hi^h  rideeTti        ''        "'^-   '"^- 
other  valley.     Thence  to  the  n.outh  of  Gu    Ceek    t  H  "''''  '"'"'^  ^"- 
channel.  40  feet  in  wi<ith  and  from  10  to  20  ft    ,  ?''  '".  '  ^""'^'"^ 
the  flat.    Gull  creek  carries  the  discharge  of  ^^1^^'^  '^^^'  °' 
water.  11  miles  Ion,,  and  four  miles  wide   sittmL.   i  '  ^'^  °'  ''''' 
the  east  of  the  ntain  strean,.     Jlelow  G  I  "c"    k  1      '     J"  '"''"  '" 
due  south,  for  a  <listance  of  fo„r  m  u  "'''^^  ^"^'^  almost 

deep.     The  vallev    s   "arkei  on,"  t'  '"'^      ?""'"  '"  '  '°  '«  '^  ^-t 
the  east  and  the  west.     The  rive    then  t  '"  '''''"'''"'  ^"^"^^ 

14  tniles  through  a  deen   n  r "    .^  fe"-     ["  ^'T't  '"'  '^^^'^  ^- 
m.les  below  the  town  of  Red  Deer  '      '"'"'  ""  ^'^  ^'''  ^  ^'^ 
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The  following  discharges  of  this  river  have  been  reconled  by  the 
Irrigation  branch  of  the  Department  of  the  Interior: 
DISCHARGES^FJHE  BLINDMAN  RIVER.  AT  BLACKFALDS.  ALTA 


Date 


1913 
April    16    . . . 

May  8   

May  27   

June  17  

July  9   

July    17    

July   28    

August   8    . . . 
August  20    . . 
September  6    . 
September  26 
October    14    . . 
December  17  . 
t)ecembcr  29  . 

1914 
January  7   . , . 
January  21    . . 
February  25 
March  4  . .  . 
April  24  .... 

July  IS   ; 

August  14  


Discharge  ii; 
second -feet 


Date 


860 

113 

116 
325 
247 
1,374 
102 

70 
408 
102 

71 

67 

17 

10 

12.1 
13.8 
22.0 
24.0 
178.0 
166.0 
59.0 


,  1914 

:  .August   24    . 

September  17 

September  26 

October  17  . . 

November  7  . 

December  5   . 
1915 

February  6  . . 

February   n 


Discharge  in 
second- feet 


41.0 
95  0 
68.0 
94.0 
25.0 
24.0 


March  20 135 


11.04 
9.1 


April  17 
May  5 
May  22 


122 
178 
% 


June  8     «)7 

Julyl2 JJ. 

j  August  14  .... JQ2 

I  September  1   go 

I  September  21   . . .  140 

I  October  12  j^, 

October  li  J23 

December  4  in 

December  30 


il 


Hydro-Electric 
Derelopment 


The  town  of  Lacombe  ha.s  constructed  a  hydro- 
electric plant  near  the  mouth  of  this  river.    The  instal 

,  h    A     *  ,n  r         "  ^""'"'^  °'  ^  ^^-'"^'^  ^"'■b'ne.  operating  under 
a  head  of  30  feet  and  driving  a  150-k.w.  generator.     The  eLtri  a 

i:3f ir^ri!!  ^r  -•'^^^-  P^-e.  «)  cycles,  and  isr"' 


nmted  eight  miles  over  a  three-conductor  transmission  line,  to  Lacombe. 

three   30-k.w.    transformers 


The   sub-station   equipment   consists  of 

stepping  the  voltage  down  from  6,600  to  2.30o'  v"Jts.  It  is  stated  that 
the  flow  of  the  nver  is  very  irregular,  and  becomes  insufficien  to 
operate  the  plant  between  the  months  of  October  and  Marc^  To 
conserve  the  water,  a  small  dam  was  built  at  the  outlet  of  Gull  lake 
but,  owmg  to  the  nature  of  the  outlet  and  to  the  attitude  of  the  far 

therefrom.  The  town  has  also  an  auxiliary  steam-plant  of  60- k  w 
capacity^  It  is  the  intention  of  the  municipality  to  bt'ld  a  new  pcnvir 
da^m^^d  to  increase  the  capacity  of  the  steam  auxiliary  p^'nr by 

Oldman  River 

Oldman  river,  one  of  the  principal  tributaries  of  the  South  Saskat 
c_hewan*^river^s  formed  by  the  union  of  numerou.s  small  strellfwhl 


hich 
'   ■r„?L''!^!i!°il  ?.{J^'.  Geographic    Board,    the    name    Oldman    is 

Belly,  downstream  to 


applied  to  the  main  stream  from  the  conHu'enc'?  wrthThe 


Its  junction  with  the  Bow. 


ifi 


•i' 


ill ' ' 


'»», 
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ongmate  m  the  mountains.     The  more  important  of  these  are  the 
bZ^TI\  ''"'''.  r '•    ^'*"''°"*   "^^'    Cr^wsnest.  Southfork 

trer^oiir;;-!'"'  ^-^"^  *-  ^^"-'"  ^--  '---*-  ^^^■ 

n,  J  h'  ^''^•'  '""''''''  ""'  """  "'°"'*'  °^  Racehorse  creek,  is  a  narrow 
rugged  gorge  crossmg  the  Livingstone  range.  Its  con  se  follows  a 
double  curve,  somewhat  in  the  shape  of  the  Tetter  8,  and  is  one  n  ile 
and  a  half  m  length.  The  flow  is  very  rapid  in  hi^  part  of  he 
course,  but  shows  no  abrupt  descent  ^       °^  ^^^ 

of  tIl!'n.H"°"  °'  ''^^^/""thill  belt  through  which  the  upper  branches 
of  the  Oldman  nv.r  flow  is  densely  wooded  along  the  base  of  the 
mountams  and  contains  occasional  prairie  valley..  The  bed  of  he 
r.ver.  cons.stmg  of  rock  and  gravel,  has  a  steep  descent    with  conse 

SsaTd  anT"  '."^^T"^'  ^''''  ''''  '"^  ^^P''^^'  ^ut't  change" 
sTugg^h  ""     '"      "  '"""'  ''^""  "'^"'^  '^'  '^""-'  '«  -ore 

16  m!lert"he'oi7"'\''  *'^^'^'"^^»°-  -^  ^'^e  Gap.  a  distance  of 
lb  m.es  the  Oldman  descends  about  9U0  feet;  between  the  mouth 
of  Dutch  creek  and  the  Gap.  a  distance  of  five  miles,  the  descTnt  is 

steep.  ,n  the  35  m.Ies  from  this  point  to  the  mouth  of  the  Crowsnes^ 
nver.  the  fall  .s  about  800  feet.    Below  the  mouth  of  Pincher  ""ek 
the  descent  gradually  becomes  less  marked.     In  the  29  mHes  between 
the  mouth  of  Pincher  creek  and  Macleod  the  fall  il  ^5  feTt  and   h" 

resLrorm't:t.^ '-'' '--'  - '''--  °^  ^^  -"-  ^^^  ^- 

The  Irrigation  branch  of  the  Department  of  the  Interior  established 

fn    111"  tS.:"-'"^-  '"^  ""^  ^°^'^^-  '"  ^^'  -^  ^^  Lefht!d« 
1911.  The  followmg  ,s  a  summary  of  the  discharges  since  that  year- 

MONTHLY  DISCHARGE  OF  OLDMAN  RIVER.  NEAR  COWLEY.  ALTA 
(Drainage  area.  820  square  miles.) 


1908 
June  (17-30) 

July    

August  

September 
October    .... 


2.990 

1.500 

460 

225 

225 


1.500 
460 
225 
170 
170 


2,167 

2.64 

956 

1.17 

311 

0.38 

186 

0.2? 

181 

0.22 

•!.Vm* 
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MO.VTHLV  DISCHARGE  OF  OLDMAN"  RIVER.  NEA 

— Continued 


AR  COWI.KV.  Al.TA 


Month 


Discharge  in  second-fret 


1909 

May    

June    

July   (1-24)    ..'..■ 
August    

September  . . . 

October    

1910 
May  (18-Jl)  .... 
June 

July  .■;.■; 

August     

September  

October     

November  (1-28) 
1911 

January    

February    

March    

Apr.l  

May    

June    

July  ;: 

August     

September     

October    

Novembe-   

December    

1912 

January    

February    . . 
March   (MS)    .'.'.'.' 
.^prii    

May  ;;  ■ 

June    

July .■..■:;: 

August    

September  

October    ..] 

November   .' ' 

December    ..., 

1913 

January    

February   . 

-March    .■.'.■.'.'.'; 

April   ] 

May    ' ' " 

June    '  " " 


Maximum  i  Minimu 


4,690 
8,285 
2.020 
1.680 
JIO 
200 

1.760 
1.058 
548 
199 
296 
756 
345 

112 

143 

184 

1.139 

5.580 

4.350 

1.014 

2.319 

2,970 

496 

461 

205 

90  : 

v2  j 

92  ; 

2020  ! 

1.238  I 

7,140 

2.290  i 

1,238  i 

270  ; 

256  1 

229  ' 

170  ! 

145  ■ 

124 

126 
1,490 
2.381  ' 
2,245  I 


.Mean 


265 

1,433 

1,525 

3,386 

662 

1,381 

310 

682 

200 

252 

175 

178 

980 

1.250 

546 

826 

199 

323 

i    174 

191 

174 

213 

'    238 

324 

242 

274 

66 

9/2 

69 

117 

66 

110 

m 

369 

533 

1.262 

978 

2.052 

337 

565 

390 

809 

390 

996 

300 

371 

174 

266 

98 

182  { 

1 

77 

84.4 

78 

85,4 

85 

87.6 

270 

540,0 

360 

826 

672 

3.058 

727 

1.079 

337 

557 

229 

253 

203 

223 

145 

204 

145 

147 

97 

112  i 

106 

116 

74 

104  ; 

130 

714 

465 

1.709 

1,074  1 

1.720 

Per  square 
mite 


1,75 
4,13 

1.68 

o.a? 

0,31 
0.22 

i 

1.52 

,  1.01 
0.39 
0.23 
0.26 
0.39 
0,33 

0.118 

0.143 

0,134 

0.45 

1.54 

2.50 

0.689 

0,987 

1,21 

0.452 

0  325 

0,222 

0.103 

0.104 

0.107 

0.658 

1.01 

3.73 

1.32 

0.679 

0.308 

0.272 

0  249 

0.179 

.136 
J.  141 
0.127 
0.871 
2.080 
2.100 


feltp 
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MONTHLY  DISCHARGE  OF  OLUMAN  RIVKR.  NEAR  COVVLEV.  ALT  V 


Month 


Wi-COH. 

July    

AuKUM    

September  . . . . 

Octobrr    

N'ovemfier  

December    

1914 

January    

Kehruary    . . 

March    

April    

May   

June    

July   

AiiKUst    

Septemljer    

( )ctolier    

November    

December    .    . 
1915 

January    

February    

March    

April    

May    

June    

Julv         

Ai .  I  ; 

■  ej.        )er   

Octobir    

November   

December    


Maximum    Minimum 


Discharge  in  aecond-feet 
Mean 


■or  i(iuare 
milr 


L446 
1.074 
450 
316 
297 
185 

160 
98 

142 

695 
1.960 
2,016 
1,005 

490 

290 
I,0J8 

448 

280 

20J 

147 
191 

855 
2.99_' 
4,350 
2.658 
1.407 

499 

485 

464 

196  1 


458 

3J1 
255 
245 
180 
160 

86 
85 
84 
IJJ 
455 
840 
290 
205 
164 
200 
254 
127 

101 
53 
52 

207 
1,379 
1,365 

756 

426 

360 

365 

180 

110  1 


601 
548 
3i3 
283 
255 
176 

122 
90 

97 

^7^ 

1,346 
1,275 
60S 
270 
202 
449 
375 
155 

172 
10^) 

105 

494 
2,306 
2,450 
1.341 

693 

401 

407 

322 

149     I 


0  733 
0668 
0  406 
0.345 
0.311 
0214 

.15 

.11 
12 

.45 
1.64 
I..S,S 

.74 

.33 

.25 

.55 

.46 

19 

215 
132 

.131 

.618 
2.882 
3. 100 
1.676 

.866 

.501 

.509 

.402 


MONTHLY   DISCHARGE  OF  OLIXMAN   KIVKK.   NK.\R   LETHHRIDGF 

ALTA. 
JDrainaRe  area.  6.764  square  miles.) 


Month  i 

,  Maximum 

1911  "i 

September     _,2.050 

'  ^^"<"''"    4.3.';0 

^,""'"''^"    2,.^00 

l)eceinl)er    i  ni  i 

1912  •    "^ 
January    gg^ 

^Y'"'",''"'-''    987 

^'•""i;"''    6.S.';4 

^'"■''    -1,890     '• 

.^'•''>-     12.970 

•'""^    14.810 


DischarRc  in  second -feet 
Mi 


nimum 

Mean 

1  Per  snmrf 



1       mile 

1 

2.125 

8.788 

1.30 

1.912 

2,8.% 

.42 

1.712 

2.135 

.32 

1.412 

1.672 

.25 

930 

964 

.14 

7.^3 

8''f. 

.13 

708 

1,806 

27 

2.2.=;o 

.1610 

54 

3.602 

7886 

1.17 

6.375 

7,883 

1.17 
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MON'THI.V   DISCMAHC.K  OF  OLDMAN    RIVKR,   NKAR   LKTHHRIIH.K 
ALT  A  — CoHiiMK/rf 


Month 


1912-0-,!, 

Ji"ly  

AuKiist    

Sfptcmhcr    

Ortol)«r    

Novemher  ( 1  -27 ) 

19IJ 

January    

Fet)ritary    

March    

April   

May    

June    

jKiy  

Aiimist   

Sf  plemlier     

Octnhfr    

Novemlier    

I)ecenil)(r    

1914 

January    

FHiruary    

March     

April     

May     

June    

July     

AltRUSt      

Sepff  mlier     

October    

November    

December    

191S 

January    

February   

March    

April    

May     

June    

July   

August   

September   

October    

Novemher    

December    


DucharKe  m  'e^on'!  fret 

Maximum     Mmimum         Mean       '''""r'are 

mile 


8110 

4,910 

6  7';2 

1  01 

5.010 

1,675 

2.«*53 

44 

I.«98 

1.430 

1,625 

24 

2.018 

1.322 

1,636 

24 

2.280 

1.367 

1.856 

27 

«0 

460 

1          618 

09 

460 

380 

412 

06 

600 

418 

451 

.07 

8.450 

800 

5.114 

.76 

24.940 

4.405 

9,.W4 

1.19 

2J,090 

9.736 

15  795 

2.}3 

12.920 

3.760 

6.087 

.90 

5.:'8j 

2.325 

3,487 

.52 

..ul8 

1.383 

1,9.52 

,29 

2.744 

I,.W3 

2.121 

.31 

2.188 

1,230 

1,786 

2f) 

1.428 

300 

904 

,13 

740 

602     i 

671 

099 

840 

560     1 

622 

.092 

1.484 

290     ! 

1,122 

.166 

5.691 

1.460 

,1,412 

•SOS 

11.680 

4,880 

8.606 

1.270 

12.324 

5.592 

7.928 

1,170 

5.795 

1.824 

3.799 

..';62 

3.112 

1.120 

1.923 

.284 

2.482 

1,219 

1.616 

.239 

7.93S 

1.788 

3.999 

.591 

3,896 

1,680     1 

2.995 

443 

2.040 

704 

1.094     , 

.162 

1.283 

645  : 

916     ' 

,135 

766 

690 

722 

.107 

6.160     i 

642 

1,962 

.290 

S.401 

1.730 

3.475 

.514 

14.798 

4.280 

10.500 

1.552 

22.100     ; 

8.990     ! 

14,438 

2  135 

15.680     1 

5.907 

9.165 

1.355 

8.672     ' 

2,824 

5.107 

.755 

4.778     i 

2.712 

.1.316 

.490 

4.240     1 

2.880      ', 

3.591 

.531 

.'..158     1 

1.080 

2.095 

.310 

1.073 

876     1 

984      1 

.145 

St.  Mary  River 

The  upper  valley  of  the  St.  Mary  river  is  well  riefined.  It  is  one- 
half  mile  wide,  consisting  of  rolline:  slopes  (open  prairie  with  no 
timber)  ;  the  river  cuts  through  it  at  an  average  depth  of  140  feet. 
Tlie  water  is  cold  and  free  from  silt.  From  the  southeast  quarter 
of  section  23  to  the  iiortliwesl  turner  of  section  25,  township  I.  range 
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XXX,  the  river  flows  through  a  canon,  150  feet  in  depth.  The  bot- 
tom IS  of  solid  sandstone,  visible  nearly  everywhere.  The  banks  con- 
sist of  layers  of  sandstone  and  hard  clay.  In  the  upper  portion  of 
the  river  valley,  as  far  as  the  international  boundary,  there  are 
alternately,  flats  and  cut-banks  50  to  100  feet  high. 

The  Alberta  Railway  and  Irrigation  Co.  has  water  rights  on  this 
river.  The  head-gates  of  its  canal  are  at  Kimball,  five  miles  north  of 
the  international  boundary,  and  the  company  already  has  hundreds  of 
miles  of  ditch  constructed  for  the  irrigation  of  land  surrounding  Leth- 
bridge. 

P«-    c»  .,   ^^"^  '^  ^   possible  power-site  on    the   upper  St. 

A^ble  f  ^""y  ^t  «^^''o"  23,  township  1,  range  XXV,  where  a 

head  could  be  created  by  a  dam  140  feet  high  t-  jg 
stated  however,  that  an  effective  head  of  238  feet  and  a  more  econ- 
omical development  could  be  obtained  by  diversion,  from  a  point 
near  the  boundary  line,  through  a  canal  and  pipe  line  to  a  point  situ- 
ated above  the  intake  of  the  Alberta  Railway  and  Irrigation  Company 
a  distance  of  seven  miles. 

However,  the  above  scheme  may  not  be  feasible,  as.  in  the  gen- 
eral scheme  for  irrigation  in  Southern  Alberta,  the  Irrigation  branch 
contemplates  the  construction  of  a  dam  on  the  St.  Mary  river  to  divert 
the  peak  of  the  summer  flood  to  the  Mary  lakes.  The  proposed  dam 
•s  to  be  built  m  section  9,  township  1.  range  XXV,  west  4th  meridian, 
and  will  be  105  feet  high.  In  the  event  of  the  flow  being  regulated 
to  suit  the  irrigation  interests,  a  regulated  flow  of  1,000  c.f.s.  would 
be  available  for  seven  months.  For  the  remaining  five  months 
100  cf.s  ,s  about  the  maximum  flow  that  could  be  depended  upon 
since,  while  the  average  minimum  flow  of  the  St.  Mary  river  is  200 

nvn';/  ""7?!''°^  l"*"""*'  ''°"'^'  '"  ^"  P~bability,  exercise  their 
right  to  one-half  of  the  flow  of  the  stream  and  store  100  c.f.s  With 
1.UU0  c.f.s.  and  105  foot  head  it  is  possible  to  develop  9,500  hp  for 
seven  months,  and,  for  the  remaining  five  months,  with  100  c.f  s  950 
h.p.  could  be  developed.  As  the  water  in  this  case  is  chiefly  used  for 
.rrigation,  and  as  its  control  is  subject  to  the  International  Joint  Com- 
mission, special  power  regulations  are  practically  impossible. 

The  Boundary  Waters  treaty,  1910.  provided  that  the  St.  Mary  and 
M.Ik  rivers  and  their  tributaries  in  Montana.  Alberta  and  sTskat- 
chewan  are  to  be  treated  as  one  stream  for  the  purposes  of  irrigation 
and  power  and  the  waters  thereof  shall  be  apportioned  equally''  be- 
tween Canada  and  the  United  States.  This  provision  was  inserted  to 
protect  the  citizens  of  the  two  countries  who  depend  upon  irrigation 
o  produce  crops.  The  two  streams  are  treated  as  one  inasmuch  as 
the  Ln.ted  States  has  diverted  part  of  the  waters  of  the  St.  Mary  to 


W^^iW^^Wi:: 


V  --f7"^.,» 
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the  Mi!k  river,  thus  permitting  the  irrigation  of  large  areas  in  its  por- 
tion of  the  Milk  River  basin. 

Canadian  interests  offered  the  below  suggestion  for  apportionment 
of  the  waters  of  the  St.  Mary  and  Milk  rivers : 

Canada    !  'i  ,,  •.  j  o.  . 
1 United  States 

Acre-feet  |  -       ^^.^    , 

500,290     St.   Mary  river  up  to    a  maximum  flow    of    2  000 1 

■j^nnni    o     second-feet,  May  to  October,  inclusive ! 

7Z,000t  ■  St   Mary  river  below   A.  R.  &  I.   intake 

St.  Mary  river  from  November  to  April,  inclusive!  131662 

St.   Mary   river— peaks   of   over   2,000   second-feet 

I        flood  flow  in   summer   '  im  snn 

Milk  river  at  Eastern  Crossing  lOoioOO 

I  Less  delivered  at  A.  R.  &  I.,  intake  on  .Milk  river  ^761400 

fX  '  it'"''"  "'  i-  ^  *  '^'  C°''s  ■intakellduring  floods  ^^'^^^ 

76,400t  I  Milk  nyer  at  A.  R.  &  I.  Co.'s  inlake-St.   Mary  or  i 

,,,„^   ;         Milk   river   waters    

136,000     Northern   tributaries  of   Milk   river-sto'red'or' di- 
j         verted  by  Canada. 

i  P.'."°  ?*"«<•  by  Canada   !  S4fw, 

Milk  river  and  tributaries  below  Eastern  Crossing  i 

:DittX;^J^'^^„r.^''"'^'^;::;;:;::;:;;:-       'gX 

«^-^l 734^762 

On  the  lower  St.  Mary  a  good  power  site  is  available  at  section^4' 
township  6,  range  XXIII.  The  dam  could  be  about  90  feet  in  height 
but  very  little  water  would  be  available  during  the  irrigation  season, 
as  almost  all  of  the  flow  is  diverted  for  this  purpose  above  this  site 
A  gaugmg  station  has  been  established  on  this  river  at  Kimball 
Alta  and  discharge  measurements  taken  by  the  Irrigation  branch  of 
the  Department  of  the  Interior.  The  station  is  above  the  intake  of  the 
Alberta  Railway  and  Irrigation  Company  and  measures  ttte  flow  from 
a  drainage  area  of  472  square  miles.  Records  from  this  station  are 
available  only  since  1909.  Prior  to  1909,  the  United  States  Geological 
Survey  maintamed  a  gauging  -ation  near  Cardston,  a  short  distance 
above  Kimball,  where  the  drainage  area  is  452  square  miles.  The  fol- 
towing  IS  a  summary  of  discharges  at  these  stations : 

valu^XrJrLlH^"'""  ''*****"  the  total  quantities  is  a  low  estimate  of  the 

•Estimated  capacity  of  A.  R.  and  I.  Co's.  Milk  River  canal 
possibly'or'JSwer'  "'  "°'  "  P"**"*  ^°"^*<^*^'''  "^^''b'e  for  irrigation  but 
the  UnU^d  S.«:"  ""  ""*"•  ^"'^  ''«"*  2^"^  -^-^«t  will  be  required  by 
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I  A' 


MONTHLY   DISCHARGE  OF  ST.   MARY  RIVER.   NEAR  CARDSTON 

ALTA. 
(Drainage  area,  4S2  square  miles) 


1907 
January* 
February 
March* 
April 
May 
June 
July 
August 
September 
October 
November 
December' 

Th 

1908 
Januaryt 
Februaryt 
Marcht 
April 
May 
June 
July 
August 
September 
October 
November 
Decembert 

The 


January  to  March  and  December 


15-31*. 'l«»7°"'^'*'°"*  ^"^  discharge  estimated 
t  Ice  conditions  and  discharge  estimated. 

MONTHLY  DISCHARGE  OF  ST.  MARY  RIVER.  AT  KIMBALL.  ALTA 
^ (Drainage  area.  472  square  miles.) 


Month 


Discharge  in  second-feet 


1909 

April  (26-30)  

May    

June    

July .■...■.■;.■.'.■ 

August  I      r.Ya 

September    ..■...'■.' 

October   ' 

November  ( 1  -20 )   ' " 


575 

427 

4.380 

290 

7,280 

3.415 

6.167 

1.820 

3.S10 

760 

815 

480 

565 

30? 

870 

340 

505 

1.078 

1.906 

4.039 

5.646 

11.961 

3,096 

6.560 

1.466 

3.107 

645 

1.366 

453 

0.960 

683     i 

1.447 
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MONTHLY  DISCHARGE  OF  ST.  MARY  RIVER,  AT  KIMBALL.  ALTA. 

— Continued 


Month 


1910 

April  

May    

June   

July    

August   . . . 
September 
October    .. 
November 

1911 
January    . . 
February 
March    . . . 

April    

May    

June    

July    

August  . . . 
September  . 
October  . . . 
November  , 
December    . 

1912 
January    . . . 
February   . . 
March    . . . . 

April    

May    

June   

July    

August  

September 
October    ... 
November  . 
December    . 

1913 
January   . . . , 
February   . . , 

March    

April    

May    

June    

July  

August    

September  . . 

October    

November    . 
December    . . 


Discharge  in  second-feet 


Maximum    Minimum 


2,450 

2,820 

2,985 

1.655 

775 

740 

1.655 

910 

220 

214 

360 

1.188 

3,839 

4,391 

2.714 

",420 

'i,080 

1.030 

405 

308 

208 

174 

131 

700 

3,330 

2,810 

2,200 

1.262 

620 

532 

570 

382 

202 

146 

226 
1,240 
5,260 
5.380 
3.620 
1.690 

816 

576 

416 

312 


500 
1.505 
1,520 
750 
345 
335 
70S 
495 

194 

167 

131 

250 

1,074 

2,388 

1.284 

684 

684 

390 

286 

128 

128 
130 
129 
169 
700 
1.895 
1,238 
600 
365 
320 
413 
174 

95 

101 

135 

238 

902 
3,240 
1,340 

830 

372 

364 

266 
78 


Mean 


1,068 

2.206 

2,208 

1,176 

562 

544 

1.114 

711 

210 

189 

196 

527 

2,070 

3,651 

1,783 

1,044 

1,377 

676 

334 

190 

171 

138 

130 

493 

1.966 

2.295 

1,644 

882 

547 

423 

496 

246 

158 

129 

191 

749 
1.912 
4.519 
2.024 
1.162 

542 

448 

.•?71 

190 


Per  square 
mile 


2.26 
4.67 
4.68 
2.49 
1.19 
1.15 
2.36 
1.50 

0.44 

0. 

0.41 

1.12 

4.38 

7.74 

3.77 

i.2I 

2.92 

1.43 

0.70 

0.40 

0.362 

0.292 

0.275 

1.04 

4.16 

4.86 

3.48 

1.87 

1.16 

0.896 

1.05 

0.521 

0.335 
0.273 
0.405 
1.587 
4,051 
9.574 
4.288 
2.462 
1.148 
0,949 
0.786 
0.403 


M 


II 


M' 


!ri 
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MONTHLY  DISCHARGE  OF  ST.  MARY  RIVER,  AT  KIMBAIX.  ALTA. 
__^  —ConttHued 


1914 
January   . 
February   , 
March    .. 

April  

May    

June    

July    

August   . . . 
September 
October   . . 
November 
December 
1915 

January    . . 

February   . 

March    ... 

April , 

May 

June   

July  

August 

September  . 

October    . . . 

November  . 

December    . 


Month 


Discharge  in  second-feet 


Maximum    Minimum 


215 

130 

248 

1,129 

2,834 

3.120 

1,969 

840 

818 

1,255 

1,012 

485 

186 

148 

265 

1,018 

2,215 

2,670 

2.514 

1,360 

1,694 

810 

464 

347 


77 

70 

96 

255 

1,092 

1,742 

840 

543 

410 

671 

375 

183 

149 
93 

108 

212 
1,270 
1,461 
1,240 
1,360 
1,694 

810 

464 

347 


Mean 


128 

101 

184 

637 

2,230 

2,331 

1,433 

719 

584 

840 

7!3 

259 

168 

117 

157 

575 

1.645 

2,251 

1,722 

969 

842 

579 

405 

243 


Per  square 
mile 


0.271 
.214 
0.390 
1.350 
4.725 
4.939 
3.036 
1.523 
1.237 
1.780 
1.510 
0.549 

.356 

.248 

.333 

1.220 

3.490  ■ 

4.770 

3.648 

2.053 

1.784 

1.227 

.858 

.515 


Lee  Creek 

Lee  creek,  a  tributary  of  the  St.  Mary  river,  becomes  a  torrent 
at  certain  seasons;  it  receives  its  flow  principally  from  the  precipita- 
tion of  the  northern  slope  of  Chief  mountain.  Its  general  direction  is 
northeast.    A  possible  power-site  is  available  at  Cardston,  Alta    with 

S'/  f  Vu'T'.'  '°"^  "•'"  ^•^^''"*-  A  ^'^^d  of  approximately 
127  feet  could  be  obtamed,  but  the  power  available  would  be  small  and 

tl^vTr'V"'  P."  ''°"«-PO^"  high.  A  gauging  station  was 
established  on  th.s  creek  at  Cardston  by  the  Irrigation  branch  of  the 
Department  of  the  Interior  in  1909.  The  following  is  a  summary  of 
discharges  since  that  year : 


^m^:s^:d^'^^^. 


SOUTH  SASKATCHEWAN  RIVER  AND  TRIBUTARIES       163 

MONTHLY  DISCHARGE  OF  LEE  CREEK.  AT  CARDSTON,*  ALTA. 
JDrainage  area.  118  square  miles.) 


Month 


1909 
June  (28-30)   .... 

July   (1-26)    

August    (11-31)    . 

September  

October    

November  (1-10) 
1910 

April    

May    

June    

July  

August    

September    

October    

1911 

May 

June    

July  

August  

September  

October  (1-14)    .., 
1912 

August  

September  

October    

November  

December    

1913 

January    

February   

March    

April    

May    

June    

July    

August  

September    

October    


Discharge  in  second-feet 


Maximum 


19S.0 
230.0 
55. 0 
39.0 
13.5 
16.5 

50.8 
138.0 
117.8 
25.0 
14.8 
118.2 
124.0 


Minimum  ;      Mean 


1,400 

242 

464 

140 

185 

49 

206 

56 

590 

43 

144 

94 

56 
34 
45 
45 
21 

14.0 

18.0 

84.0 

653.0 

318.0 

428.0 

204.0 

130.0 

26.0 

84.0 


198.0 

48.0 

23.0 

10.0 

7.0 

7.0 

23.8 
19.8 
23.0 
4.0 
2.0 
14.8 
25.0 


1.02 
.30 
.167 
.085 
.096 

.26 

.51 
.39 
.075 

.52 
.54 
.42 

3.03 

?05 

0.706 

0.770 

2.07 

1.05 

0.244 
0.217 
0.222 
0.229 
0.139 

0.077 

0..  ; 

2.480 
1.900 
1.530 
0.639 
0.319 
0.143 
0.274 

__  I 

after  1913.    A  new  station  has  been  estab- 
ance  upstream. 


13 
25 
25 
15 
10 


198.0 
120.7 
35.9 
19.7 
10.1 
11.3 

30.6 
60.6 
45.8 
8.8 
60.9 
63.7 
49.2 

357 

242 
83.3 
90.8 

244 

124 

28.7 
25.6 
26.2 
27.0 
16.5 


Per  square 
mile 


16.3 

9.09 

10.6 

13.00 

20.0 

59.30 

86.0 

293.00 

123.0 

224.00 

76.0 

180.00 

34.0 

75.40 

22.0 

37.60 

14.0 

16.90 

14.0 

32.30 

♦This  station  was  discontinued 
lished  at  Layton  ranch,  a  short  dist 

MONTHLY  DISCHARGE  OF  LEE  CREEK.  AT  LAYTON^  RANCH 
(Drainage  area,  92  iquare  miles.) 


Month 


1914 
January 
February 
March  . 
April  . ... 
May    ... 


Discharge  in  second-feet 


Maximum 


24  0 

13.9 

26.0 

163.0 

163.0 


Minimum 


7.2 

5.2 

9.5 

31.0 

76.0 


Mean 


15.4 

9.2 

21.0 

82.0 

127.0 


Per  square 
mile 


0.167 
0.100 
0.228 
0.891 
1.380 


h 


in 


n,M 
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MONTHLYDISCHA^GE^LEE  CREEK.  AT  LAYTON  RANCH-Co«. 


Month 


m4-(Conl.) 

June    

July  

August   

September  

October    

November  

December    

1915 

January    

February   

March  

April  

May 

June    

July  

August  

September  

October    

Noven'biT  

December    


Discharge  in  second-feet 


Maximum  I  Minimum 


149.0 
61.0 
61.0 
25.0 

178.0 
94.0 
20.0 

23 

15 

90 

117 

346 

560 

260 

330 

336 

126 

76 

62 


Mean 


72.0 
12.8 
8.5 
12.2 
12.8 
13.3 
13.2 

13 
12 
9 
45 
90 
103 
56 
27 
26 
50 
42 
26 


94.0 
34.0 
20.0 
16.7 
65.0 
60.0 
16.5 

17 

14 

26 

62 

175 

359 

151 

92 

71 

91 

56 

36 


Per  square 
mile 


1.020 
0.370 
0.217 
0.182 
0.707 
0.652 
0.179 

.188 

.149 

.282 

.680 

1.900 

3.902 

1.641 

1.000 

.774 

.990 

.612 

.391 


Belly  River 

The  Belly  river  rises  in  the  mountains  of  northern  Montana.  It  is 
augmented  in  the  United  States  by  the  Middle  Fork  and  by  the  North 
Fork  in  Canada.  Below  the  junction  with  the  latter,  the  river  flows 
in  a  winding,  north-easterly  course  as  far  as  the  confluence  with  Old- 
man  river.*  It  drains  in  area  of  1,420  square  miles. 

The  topography  of  the  basin  is  varied,  ranging  from  forested, 
mountainous  regions  in  its  upper  part,  to  rolling  prairie  near  the 
boundary,  and  level  prairie  near  the  mouth  of  the  river.  As  yet,  very 
little  use  has  been  made  of  its  waters.  Utilization  would  naturally 
be  in  connection  with  irrigation,  but  a  possible  power-site  has  been 
reported  to  exist  near  section  33,  township  8,  range  XXIV,  where  it 
is  said  that  1,200  h.p.  could  be  developed.  In  the  upper  regions,  where 
water  could  be  diverted  easily,  it  is  not  required  for  irrigation  pur- 
poses. There  are,  however,  a  number  of  sites  where  power  can  be 
developed.  Irrigation  would  be  an  expensive  undertaking  farther 
downstream.  The  Alberta  Railway  and  Irrigation  Co.  may  construct 
a  canal  from  the  Belly  river  to*Supply  its  irrigation  system  if  the  St. 
Mary  river  is  found  to  be  insufficient  for  that  purpose. 

The  Irrigation  branch  of  the  Department  of  the  Interior  estab- 
lished a  gauging  station  on  this  river  at  Standoff,  Alta.,  in  1909.  The 
following  is  a  summary  of  the  discharges  observed  at  this  station : 

tn  ♦hV'^L"?"'^'^"'""  Z^  the  Ceographic  Boar  J.  the  name  Oidman  is  applied 
with  the  Bow.""""  confluence  of  the  Belly,  downstream  to  its  junction 
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MONTHLY  DISCHARGE  OF  BELLY  RIVER,  AT  STANDOFF,  ALTA. 
(Drainage  area,  461  square  miles.) 


Month 


1909 
May   (26-31) 

June    

July    

August    

September    . . 
October    


1910 
April     .... 

May    

June    

July    

August  . . 
September 
October   . . 


1911 

January   

February   " . 

March  (1-18  and  24-31)  ..'.' 

April     

May    '.'...'.. 

June 

July  :::;; 

August  

September  

October   " " 

November  (1-4  and  27-30) 
December    (1-13)    

1912 

January    

February   

March   (1-24)    

April  (16-30)  .■.".■.; 

May    

June    

July  ;;;;;; 

.AufTust   

September  ',,., 

October    

November  

1913 

January    

February   

March    .'.".'.'."!.".' 

April    

>Tay    '.'.'.'.'.'.'. 

June    

July ;;;::: 

August  

September  

Octoher    

Nc.cember   

December    


Discharge  in  second-feet 


Maximum 


2.24S 
3,330 
1,975 
1. 350 
310 
2SS 

1,430 
1.200 
990 
615 
285 
765 
788 

98 

138 

2,662 

683 

2.466 

2,025 

1.015 

973 

2.162 

372 

132 

134 

88 
85 
62 

313 
1,560 

954 

906 

521 

192 

372 

361 

68 

7S 

96 

678 

2.380 

1.834 

1.271 

804 

323 

4^1 

105 

144 


Minimum 


1.975 
1.350 
655 
310 
205 
132 

340 
460 
460 
285 
122 
100 
305 

40 
52 
138 
122 
487 
1,051 
453 
287 
287 
!87 
126 
107 

61 

52 

54 
287 
287 
726 
561 
216 
140 
117 

93 

44 

58 

64 

93 
317 
840 
395 
.123 
100 
KW1 

!24 
105 


Mean      ,?«' square 
mile 


2.086.7 

2.518.8 

1.1.14.0 

608.2 

267.8 

189.3 j 

788  ! 
852 
682 
439 
220 
410.8 
494 
i 

60.7 
88.3 

394     i 

298  I 
1,043  I 
1.454     ! 

641 

534     ! 

955 

266 

128 

127 


78 
75 
57 
297 
860 
851 
675 
321 
171 
227 
249 


4. ^4 
5.46 
2.46 
1.32 
.58 
.41 

1.71 

1.85 

1.48 

0.952 

0.478 

0.891 

1.07 

0.131 

0.192 

0.855 

0.646 

2  26 

3.15 

1.39 

1.16 

2.07 

0.577 

0.278 

0.27S 

0.169 

0.163 

0.124 

0.645 

1.86 

1.85 

1.46 

0.696 

0.371 

0.492 

0.540 


56.4! 

0.122 

67.11 

0.146 

80.7' 

0.175 

427.01 

0.926 

810.0 

1.760 

.391 .0 ' 

3.020 

706. Oi 

1.530 

457.0 

0.991 

186. Oi 

0.403 

304  o 

0  .- 1-! 

^56.0 

0.338 

128.0 

0.277 

•i 

Mil 


'1^ 


IM 
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DISCHARGE  OF  BELLY  RIVER.  AT  STANDOFF.  \Vt\.-CoHtin»d 


Month 


1914 

January    . . 

February    . 

March    . . . 

April   

May    

Juno    

July  

Augu»t   . . . 

September 

October    . . 

November 

IJecember 
1915 

January    . . . 

February   . . 

March 

April  

May 

June    

July  

August  

September  . 
October  . . . 
November  . 
December    . 


Maximum 


Discharge  in  second-feet 
Minimum    Mean 


147 

67 

180 

606 

1,604 

1.338 

866 

508 

420 

961 

466 

137 

82 

62 

200 

514 

1,231 

2,700 

1,939 

2,100 

1,210 

681 

328 

141 


45 

29 

63 

106 

478 

544 

359 

224 

151 

289 

121 

66 

55 
54 
49 

154 

413 

570 

442 

302 

302 

iii 

153 
45 


93 

50 

98 

357 

872 

888 

571 

320 

256 

450 

251 

78 

67 

57 

100 

274 

679 

1,401 

870 

578 

452 

437 

244 

81 


Per  square 
mile 


0.202 
0.108 
0.213 
0.774 
1.890 
1.9J0 
1.240 
0.694 
0.555 
0.976 
0.544 
0.169 

.145 

.124 

.217 

.584 

1.472 

3.039 

1.887 

1.254 

980 

.948 

.529 

.176 


Waterton  Lake 

A  possible  power-site  is  situated  between  the  upper  and  lower 
portions  of  this  lake,  at  a  place  called  the  Narrows.  The  banks  are  only 
375  feet  apart  and  a  50-foot  dam  could  be  erected,  but  the  cost  of 
development  would  be  rather  hijh.  A  gauging  station  was  established 
m  1908,  by  the  Irrigation  branch  of  the  Department  of  the  Interior 
at  Walerton  Mills,  on  the  Waterton  river,  the  outlet  of  the  lake.  The 
followmg  IS  a  summary  of  discharges  since  that  year : 

DISCHARGE  OF  WATERTON  RIVER,  AT  WATERTO^;  MILLS.  ALTA 
(Drainage  area.  214  square  miles.) 


Month 


1908 
June  (10-30)    ., 

July    

August    

September    . . . . 
October  (1-17) 


Discharge  in  second-feet 


Maximum 


7,750 

3.040 

780 

335 

660 


Minimum 


2.325 
660 
335 
200 
2S) 


Mean 


3,811.4 
1,852.6 
485.31 
234.8 
426  8, 


Per  square 
mile 


17.81 
8.66 
2.27 
1.09 
1.99 
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MONTHLY  DISCHARGE  OF  WATERTON  RIVER.  AT  WATERTON 
MILLS,  ALT  A— ConHnued 


Month 


1909 
April  (9-30)  .... 

May    

Jun«    

July    

August    

September    

October    

November  (I -25) 

1910 

April    

May    

June    

July    

August   

September    

October   

November    

1911 
April    (19-30)    ... 

May    

June    

July    

.^ugust  

September    , 

October    

November  (1-4)  ., 
1912 

January   

February   

March    

April    

May    

June   

July    

August    

September    

October   

November    

December    

1913 

January   

February   

March    

April  

May    

June    

July    

August  

September  

October    

November   , 

December    


DiKharge  in  second-feet 


Maximum 


280 

4.090 

6,414 

3.SSS 

2,105 

395 

235 

555 

2.650 
2,650 
2,925 
1,165 

450 
1,030 
1.770 

970 

2,974 
3,022 
4,102 
1,999 
1,089 
1,818 
800 
134 

551 

470 

130 

560 

2,535 

2,245 

1,442 

799 

310 

497 

600 

250 

144 

112 

113 

876 
5,185 
5.149 
2,389 

888 

406 

543 

416 

440 


Minimum 


200 
280 
2,800 
90S 
395 
235 
200 
200 

520 
1.485 
1,165 
450 
248 
248 
600 
485 

285 
1,128 
2,075 
720 
422 
394 
134 
128 

78 
110 
109 
131 
533 
1,357 
835 
258 
242 
224 
262 
127 

111 
106 
108 
114 
525 
2,006 
681 
379 
188 
192 
171 
130 


Mean 


242.5 

1,527.3 

4.707.7 

2.140.8 

782.9 

314.7 

221.5 

425. 0 

1,106 
2,145 
1,819 

830 

347 

591 
1.061 

731 

1,035 
1,650 
3,106 
1,136 

744 
1,255 

457 

132 

245 

217 

112 

364 
1,509 
1,744 
1,205 

454 

270 

330 

371 

181 

121 

no 

110 

373 
1,577 
3,383 
1.133 

638 

273 

384 

267 

179     I 


Per  square 
niiie 


1.13 
7.14 
22.00 
10.00 
3.66 
1.47 
1.03 
1.99 

5.16 
10.00 
8.50 
3.8C 
1.62 
2.76 
4.96 
3.42 

4.84 
7.71 
14.50 
5.30 
3.47 
5.86 
2.14 
.62 

1.14 
1.01 

.52 
1.70 
7.05 
8.15 
5.63 
2.12 
1.26 
1.54 
1.73 

.84 

.56 

.51 

.51 
1.74 
7.37 
15.80 
5.29 
2.98 
1.28 
1.79 
1.25 

.84 


H 
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»'>■•»  '»•».•■>•     ■''"'U:l*t: 


MONTHLY   DISCHARGE   OF   WATERTON    RIVER.   AT   WaTERTON 
MILLS,  ALTA.-Coiihiii.rd 


Month 


1914 

January    . , 
'cbruary    . 
March    . . , 

April   

May    

June    
uly  

August   ... 
September 
October    . . 
November 
December 

391S 
January   . . 
February   . 

Match    

April  

May    , 

June    

July  

August  

September 
October    . . . 
November   . 
December    . 


Discharge  in  second-feet 


Maximum  i  Minimum   I     Mean 


Per  square 
mile 


214 

114 

161 

!     0.752 

165 

109 

134 

0626 

161 

106 

131 

,     0.612 

1.13S 

186 

611 

1     2.85 

2.490 

1,012 

1,913 

8.94 

2,908 

1.256 

1,993 

9.31 

1,352 

445 

90S 

4.23 

551 

296 

431 

2.01 

576 

256 

394 

1.84 

1.454 

510 

856 

4.00 

806 

303 

536 

2.50 

503 

93 

201 

0,939 

148 

74 

111 

.519 

103 

82 

91 

.425 

134 

74 

92 

.430 

1.020 

148 

548 

2.561 

1.890     i 

1.006 

1.369     i 

6.397 

2,142     i 

1.294 

1.713 

8.005 

1.618 

721 

961 

4.584 

801     ! 

341 

496     , 

2.318 

630     1 

320 

507     1 

2.369 

640     1 

445 

539     I 

2.519 

630 

180 

384     I 

1.793 

234 

146 

197     i 

.920 

Oil  Creek 

Oil  creek,  a  tributary  of  Waterton  lake,  receives  its  flow  from 
the  melting  snow  of  the  surrounding  peaks.  The  flow  is  very  much 
dependent  upon  the  temperature,  and  a  hot,  rainy  summer  results  in 
a  greatly  diminished  water  supply  before  autumn. 

Above  the  foothills,  where  there  is  a  fall  of  about  30  feet,  the  creek 
flows  through  a  caiion  in  a  series  of  cascades.  Power  could  be  devel- 
oped at  this  point  and,  with  one-half  mile  of  pipe,  an  effective  head  of 
250  feet  could  be  obtained.  The  minimum  flow  has  been  estimated  at 
14  second-feet,  so  that  400  horse-power  would  be  available.  The 
development  cost  would  not  be  high. 

The  following  are  miscellaneous  discharges  taken  by  the  Irriga- 
tion branch  of  the  Department  of  the  Interior  near  the  mouth  of  this 
creek : 


Date 

Discharge 

in 
second-feet 

Date 

Discharge 

in 
second-feet 

1906 

29 

216 

14 

85 
SO 

Auffust  30 

30 

September  12 

September  16     

^8 

1907 

October  1   

21 

July   18   

November  4   

1910 
June  29  

26 

1908 

September  4 

154 

July  15 

67 

1909 

August  12 

22 

July  24 

22 
66 

August  16  

November  1    

All 


SOUTH  SASKATCHEWAN  RIVER   AND  TRIBUTARIES       169 

Blakiston  Brook 

Blakiston  brook  is  another  tributary  of  Waf-rfon  1,1,- 
its  water  fro.  the  .eUing  snow  in  the  moun^  s   ^^  tVy' il'^ 
row^averagjng  one-quarter  mile  in  width.    Power  n,^ht  be  developed 
by  means  of  an  intake  at  section  5.  township  2.  range  XXX    with  a 

eff"  i:e"'her  '^^1  '"'  '"""  *"  ''"^'^   »°  wJerton  fake     ^ 
effective  head  of  158  feet  would  thus  be  rendered  avail-ihl/    -n 

nnnua^m  flow  had  been  estimated  at  40  second  f"et.  bu    atter  li^ 
harge  .neasurement.  taken  on  August  12.  1910.  gave  ^nly  2^  .4  secoj- 
feet      Assummg  the  latter  calculation  to  be  correct    nearly  500  hn 
would  be  available  during  the  summer.  ^     "°  ^^ 

Tib  Creek 
Willow  Creek 

DISCHARGE  OF  WILLOW  CREEK.  NEAR   MACLEOD    ALTA 
-  -- , (Drainage  area,  1.016  square  miles.) 


Month 


Discharge  in  second-feet 


Maximum     Minimum  ,       Mean 


1509  I 

July   I 

August   . . . .' j       ?^ 

September  !       ^^ 

October    ^ 


94 
60 
34 
34 


295.1 
133. .S 
44.4 
41.4 


i  Per  square 
I      mile 


.294 
.133 
.044 
.041 


•  a  i 


:jf' 
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DISCHARGE  OF  WILLOW  CREEK.  NEAR  HACLEOD.-Conlinutd 


Month 


1910 

April  

M.7    

June    

July  

Arguft   

September  

October   

1911 
Marc!)  (22-31)    .. 

April  

May 

June    

July  

August   

September    

October   

November  (1-lS) 

1912 
April   (20-30)    ... 

May    

June    

July  

Aupist  

September  

October   

November   (1-15) 

1913 

April  (7-31)  

May    

June   

July  

Auguit   

September  

October   


1914 
March  (19-31) 

April  

May    

June    

July  

August   

September  

October   


1915 
March  (22-31) 

April  

May 

June    

July  

August  


Discharge  in  secund-(ret 


Maximum 


45 

35 
7.5 

4.3 
82 
70 


292 
131 
881 
460 
144 
1,312 
1,413 
253 
174 

298 
398 
1,360 
952 
581 
233 
165 
143 

755 
563 

637 
644 
422 
142 
92 

102 
448 
193 
448 
358 
89 
37 
288 

291 
166 
1304 
3.959 
2,012 
1.228 


Minimum 


35 
35 

7.5 

1.1 

.9 

5.2 

23.9 

65 
33.5 
63.9 
92.8 
42.5 
48 
113 
48 
81 

225 
238 
134 
298 
143 
103 
104 
95.5 

223 
202 
183 
189 
105 

62 

76 

41.0 
118.0 
118.0 
73.0 
21.0 
11.0 
12.2 
15.5 

108 
108 
128 
773 
800 
254 


Mean 


40.67 
52.58 
23.48 
3.2 
2.72 
46.59 
47.63 

185 

76  > 
211 
199 

72.5 
309 
515 
136 
136 

255.9 
305.0 
381.4 
493.3 
284.6 
137.3 
120.6 
114.9 

490 
397 
317 
300 
187 

92 

85 

65 
182 
156 
151 

91 

31 

22 
125 

207 

130 

994 
1,609 
1.226 

543 


Per  Muarc 
mile 


.040 

.052 

.023 

.0032 

.0027 

.046 

.047 

.184 
.076 
.209 
.198 
.072 
.305 
.512 
.135 
.135 

.25 
.30 
.38 
.49 
.28 
.14 
12 
.11 

0.482 
0.391 
0.312 
0.295 
0.184 
0.091 
0.084 

.064 
.180 
.154 
.149 
.090 
.031 
.022 
.123 

.204 

.128 

.981 
1.588 
1.210 

.536 
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Castle  (Southfork)  River 

This  river  rises  in  numerous  mountain  streams  and.  flowing  in  a 
north-easterly  direction,  e.     rs  the  Oldman  river  ticar  Cowley.  Alta. 

Thrcv.  possible  power  sites  are  reported  on  this  river.  The  first 
IS  at  sec.  35.  tp.  6.  r.  I.  w.  of  5th.  where  a  head  of  45  feet  could  be 
created  by  a  dam  400  feet  in  lenph.  The  second  is  at  sec.  6.  tp  6 
r.  I.  w.  of  5th,  where  a  head  of  100  feet  or  more  could  be  created 
by  a  dam  in  a  narrow  canon.  The  third  is  at  stc.  24,  tp.  6.  r.  II  w 
of  5th,  where  a  head  of  40  feet  could  be  created  bv  a  dam'  250  feet 
in  length. 

Assuming  a  minimum  flow  of  70  second-feet.  350  h.p.,  800  h.p., 

and  320  h.p.,  respectively,  would  be  available  at  these  three  sites! 

A  gauging  station  was  established    by  the  Irrigation  branch  of  the 

Department  of  the  Interior  on  this  river,  near  Cowley,  in  1909.     The 

llowing  is  a  summary  of  discharges  since  that  year: 

MONTHLY  DISCHARC.F.  OF  CASTLE  RIVER.  NEAR  COVVLEV,  ALTA. 

U^rainagc  area.  374  square  iiiilcs) 


Ditcharee  in  second-feet 


Month 


1909 

August  (S-31) 

September  

October   

1910 

April  

.May    

June    

July  

August   

September  .... 

October    

1911 

January   

February    , 

March    

April    

May    

June    

July    

August  

September   

October    

November  

December    

1912 

January    

February   

March    

April    

May    

June    


Maximum    Minimum 


980 
350 
230 

2.M5 

2.790 

2.250 

880 

240 

695 

1.145 

100 

241 

251 

2.450 

5.555 

5.050 

1.990 

1,575 

6.130 

861 

4.430 

237 

195 
89 

204 
1.336 
2.730 
2,062 


350 
230 
200 

345 
1.215 
880 
240 
155 
155 
465 

69 

85 
186 
178 
1.388 
2.060 
473 
424 
404 
374 
224 
192 

85 

71 

76 
204 
732 
910 


Mean 


Per  square 
mile 


631 
274  8 
203.9 

1.115  ' 
1,908  ; 
1.420 
497.6 
204  : 
371  i 
722.8 


I  69 

.74 
.55 

2.98 

5.15 

3.8 

1.33 

0.547 

0.993 

1.93 


86.5 

1     0.237 

118 

'     0.316 

226 

0604 

743 

1.99 

2.275 

6.08 

3.675 

9.83 

933 

2.49 

726 

1.94 

1.911 

5.11 

566 

1.51 

867 

■>  ■K2 

222 

•.     o7 

107 
81  8 
93.1 

1.845 
1.433 


0.286 
0.219 

0,249 
I  02 

a'^3 
3.83 


i 
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MONTHLY  DISCHARGE  OF  CASTLE  RIVER.  NEAR  COWLEY.  ALTA. 

— CoHtinutd 


Discharge  in  second-feet 


Month 


1912— (Con/.) 

July    

August   

September    

October    

November   

December    

1913 

January    

February    

March    

April     

May    

June    

July    

August   

September  

October    

November   , 

December    

1914 

January    

February    

Marrh  

April   

May    

June    

July  

August   

September  

October    

November  

December 

1915 

January    

February    

March    

April  

May  

June    

July  

August   

September   

October    

November   

December    


Maximum 

Minimum 

Mean 

Per  square 
mile 

1,650 

772 

1.157 

3.09 

772 

290 

444 

1.19 

SSO 

235 

290 

0.775 

374 

235 

304 

0.813 

374 

180 

319 

0.853 

182 

77 

133 

0.356 

135 

96 

119 

0.318 

124 

76 

98.5 

0.263 

107 

76 

88 

0.235 

1.184 

112 

612 

1.640 

5.016 

779 

1.954 

5.220 

4.859 

1,565 

2.709 

7.240 

1.640 

450 

789 

2.110 

720 

298 

426 

1.140 

321 

232 

265 

0.709 

610 

232 

395 

1.060 

370 

274 

345 

0.928 

254 

101 

138 

0.369 

186 

82 

141 

.405 

199 

88 

164 

.471 

450 

105 

145 

.416 

1.392 

646 

907 

2.610 

2.610 

1,010 

1.781 

5.120 

2.930 

891 

1.545 

4.440 

1.040 

300 

596 

1.710 

810 

210 

352 

1.010 

520 

250 

311 

.894 

2.138 

350 

934 

2.680 

828 

448 

605 

1.740 

490 

218 

297 

.853 

305 

160 

221 

.635 

173 

107 

136 

.391 

242 

106 

143 

.411 

1.190 

219 

722 

2.075 

4.330 

1.714 

2.353     ; 

6.761 

3.055 

1,570 

2,150     1 

6.178 

1.510 

690 

960 

2.8.6 

1.220      ; 

325 

563 

1.618 

540    : 

310 

419 

1.204 

575 

480  ; 

528 

1.517 

510 

203     ■■ 

336 

.966 

231 

162 

196 

.563 

Crowsnest  River 

The  valley  of  Crowsnest  river,  which  is  a  tributary  of  Oldman 
river,  is  well-defined,  consisting  of  rolling  slopes  with  occasional  moun- 
tains. It  is  free  from  cut  banks  and  is  partly  timbered  and  partly  open 
prairie.  The  banks  of  the  river  seldom  exceed  10  or  12  feet  in  height. 
A  possible  power-site  is  situated  at  the  fall,  near  Lundbreck.     The 


^m^i^^irm^j^w 
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fall  is  caused  by  a  fault  in  the  hard  sandstone  formation,  which  lies 
practically  horizontal  above  and  below  the  fall.  This  power  site  is  in 
sec.  26,  tp.  7,  R.  II,  west  of  fifth  meridian.  The  natural  fall  is  31 
feet  and  a  dam  9  feet  in  height  would  give  a  toUl  head  of  40  feet, 
which,  with  an  estimated  minimum  flow  of  60  second-feet,  would  give 
270  h.p.    The  cost  of  development  would  be  moderate. 

A  gauging  station  was  established  at  Lundbreck,  Alta.,  by  the 
Irrigation  branch  of  the  Department  of  the  Interior  in  1907.  The  fol- 
lowing is  a  summary  of  discharges  at  this  station  since  1908 : 


DISCHARGE  OF  CROWSNEST  RIVER,  NEAR  LUNDBRECK.  ALTA. 
(Drainage  area,  263  square  miles) 


Month 


1908 
September  (16-30) 
October   

1909 
April   (15-30)    .... 

May    

June    

July    

August    

September    

October    

November   


1910 

April  

May    

June   

July  

August    

September    

October   

November  (1-26) 

1911 

January   

February   

Marcli    

April    

May    

June    

July    

August   

September  

October   

November  

December    


Discharge  in  second-feet 


Maximum    Minimun:.   !      Mean 


167 
167 

425 

1,945 

2,395 

2.665 

1,245 

226 

167 

297 

839 
709 
539 
350 
175 
149 
278 
309 

89 

99 

155 

1.090 

2.455 

1,657 

627 

858 

1.328 

344 

555 

105 


142 
142 

82 
82 
690 
380 
226 
167 
119 
142 

175 


152 
149 

235 
847 
1.425 
785 
439 
187 
143 
175 

445 


Per  square 
mile 


4JV 

1    350 

583 
450 

1    175 

245 

1    105 

138 

105 

134 

149 

219 

162 

188 

76 

85.2 

87 

90.9 

88 

111 

115 

352  1 

615 

976 

615 

996 

259 

736 

192 

345  \ 

186 

559 

183 

257 

76 

175 

57 

78.9 

0.578 
0.568 

0.893 

3.22 

5.42 

2.98 

1.67 

0.712 

0.544 

0.666 

1.69 

2.22 

1.71 

0.933 

0.523 

0.510 

0.833 

0.715 

0.324 

0.346 

0.422 

1..M 

3.71 

3.79 

2.80 

1.31 

2.12 

0.977 

0.677 

0  30 


i 
1 
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DISCHARGE  OF  CROWSNEST  RIVER,  NEAR  LVt}DBRECK.-Confi»med 


1912 
January   . . 
February  . 
March    . . . 

April    

May    

June   

July    

August  ... 
September 
October   .. 
November 
December 

1913 
January    . . 
February    , 
March    ... 

April    

May    

June   

July    

August    . . . 
September 
October   ... 
November  . 
December    . 

1914 
January    . . , 
February    . . 

March    

April   

May    

June    

July  

August   

September 
October    ... 
November   . 
December    . 
1915 

January   

February  . . , 

March    

•Wil  

May    

June    

July  

August   

September  . . 

October   . . . . 

November  . . 

December    . . 


Month 


Discharge  in  second- feet 


Maximum 


106 
94 
160 
531 
681 
1.300 
681 
373 
168 
162 
205 
205 

90 

82 

91 

959 

1.224 

1.149 

499 

324 

253 

232 

139 

117 

98 
78 
121 
625 
855 
610 
395 
244 
221 
580 
315 
154 

150 
101 
124 
446 
1.467 
886 
754 
425 
185 
188 
170 
106 


Minimum 


90 

76 

81 

110 

330 

339 

330 

162 

134 

122 

117 

68 

67 

60 

60 

90 

403 

448 

216 

168 

122 

112 

99 

86 

72 
65 
69 
119 
244 
332 
184 
130 
130 
204 
158 
106 

104 

67 

68 
104 
578 
455 
330 
175 
146 
144 

93 

52 


Mean 


97.5 
86.1 
97 

324 

530 

488 

487 

239 

151 

132 

145 

105 

77.8 


68 
76. 
411 
706 
717 
330 
240 
164 
148 
120 
103 

84 
72 
91 
333 
589 
438 
271 
177 
169 
310 
225 
123 

131 

79 

95 
307 
861 
600 
458 
251 
161 
160 
136 

92 


Per  squart. 
mile 


0.371 

0.328 

0.369 

1.23 

2.02 

1.86 

1.85 

0.909 

0.574 

0.502 

0.552 

0.399 

0.296 
0.261 
0.292 
1.560 
2.680 
2.730 
1.250 
0.912 
0.624 
0.563 
0.456 
0.392 

.32 

.27 

.35 
1.27 
2.24 
1.67 
1.03 

.67 

.64 
1.18 

.86 

.47 

.475 

.286 

.344 
1.112 
3.120 
2.174 
1.660 

.903 

.583 

.580 

.492 

.333 
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CHAPTER  IX 
Milk  River 


Milk  river  is  the  only  stream  of  importance  in  Canada  belonging 
to  the  Missouri  drainage  basin.  It  rises  in  the  eastern  slope  of  the 
foothills  in  the  Blackfoot  Indian  reserve,  in  the  United  States  Its 
headwaters  descend  in  two  main  streams,  known  as  the  North  and 
South  branches.  The  North  branch  flows  north-easterly  for  a  disUnce 
of  about  IS  miles,  and  enters  Canada  in  tp.  1.  R.  XXIII,  west  of  the 
fourth  meridian;  thence,  northerly  and  easterly  to  its  junction  with  the 
South  branch. 

The  South  branch  enters  Canada  in  tp.  1,  R.  XX,  west  of  the  fourth 
mendian;  thence  northeast  to  join  the  North  branch.  From  the  con- 
fluence of  the  two  branches.  Milk  river  flows  easterly  and  south-east- 
erly, crossing  the  boundary  into  the  United  States,  in  tp.  1,  R.  V  west 
of  the  fourth  meridian.  ' 

Throughout  its  course  in  Canada,  Milk  river  flows  through  a  well- 
defined  valley,  bordered  on  each  side  by  a  range  of  hills.  Bare 
prairie  land  comprises  the  entire  watershed.  The  river  receives 
several  small  tributaries,  all  of  which  discharge  a  considerable  volume 
of  water  during  the  spring  freshets.  Usually  they  become  dry  early 
in  July,  and  have  no  considerable  discharge  again  until  late  autumn, 
when^soine  of  them  have  a  small  flow  for  perhaps  a  month  before 

The  general  conditions  of  flow  in  the  basin  of  the  Milk  river  are 
typical  of   those   in   most    watersheds    devoid  of   tree   growth   rH^ 
extreme  floods  during  the  freshet  period  and  small  flow  during  the 
summer  months.*   From  its  headwaters  to  the  crossing  in  sec.  1   tp   1 
K.  V,  the  total  area  of  its  watershed  is  2,514  square  miles.    Of  this 
area,  two-thirds  are  in  Canada  and  one-third  in  the  United  States. 

The  foltewing  are  summaries  of  discharges  at  two  of  the  gaugine 
stations  established  by  the  Irrigation  branch  of  the  Department  of  the 
Interior: 


Milk. 
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COMMISSION  OF  CONSERVATION 


MONTHLY  DISCHARGE  OF  MILK  RIVER.  AT  SPENCER'S  LOWER 

RANCH.  ALTA. 
(Drainage  area,  iSU  iquare  mitai  at  boundary  line.) 


Month 


1910 
April   (14-30)    .. 

May    

June    

July  

August  

September 

October   

1911 
March  (16-31)    . 

April  

May    , 

June    

July    

August   , 

September    

October   

November    (1-7) 

1912 
April  (6-30)  

June    

July  

August  

September  

October  

November  (1-16) 

1913 

April  

May    

June    

July    

August    

September  

October    

November  

1914 
March  (21-31)    .. 

April     

May 

June    

July    

August  

September  

1915 
March  (15-31)  ... 

April   

May    

June    

July 

August   

September  

October    

November   

December    


Discharge  in  sccond-fcct 


Maximum 


271.5 
279.5 
209.5 
55.5 
11.0 
68.0 
52.0 

961 

444 
1,013 
1,655 

853 

195 
1.409 

350 

229 

2,006 
909 
319 
176 
100 

83 

90 

83 

1358 
937 
702 
739 
216 

51 

96 
112 

550 

1.064 

254 

300 

69 

44 

122 

1.750 
1,367 

540 
1,220 

610 

515 

515 

252 

156 

65 


Minimum 


169 
i20 
43.5 
5.5 
3 

12.3 
36 

238 

99 
170 
129 

87 

71 

70 
124 
101 

280 
191 

59 

64 

39 

35 

65 

72 

60 
363 
179 

69 

52 

22 

46 

59 

78.0 

156.0 

98.0 

55.0 

0.9 

0.0 

6.3 

60 
100 
100 
180 
194 
103 

97 
1J6 

72 

25 


Mean 


218.6 

184.9 

106 

27 

4.6 

43.8 

42.2 

433 

285 
363 
348 
230 
116 
422 
20O 
168 

580 

318 

136 

113 
59.6 
60.4 
78.1 
76  6 

944 
530 
320 
180 

85 

32 

66 

81 

340.0 
501.0 
158.0 
103.0 

26.0 
7.3 

23.0 

542 
300 
224 
550 
321 
204 
196 
193 
115 
42 


I  Per  square 
[     mile 


.067 
.074 
.043 
.011 
.002 
.017 
.017 

.172 
.113 
.144 
.138 
.092 
.046 
.168 
.060 
.067 

.231 
.126 
.054 
.045 
.023 
.024 
.031 
.030 

.375 
.211 
.127 
.072 
.034 
.013 
.026 
.032 

.135 
.199 
.063 
.041 
.010 
.003 
.009 

.216 
.119 
.089 
.219 
.127 
.061 
.07« 
.077 
.046 
.017 
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MONTHLY  DISCHARGE  OF  SOUTH  BRANCH  OF  MILK  RIVER    AT 

MACKIE  RANCH,  ALTA. 
^^ (Drainage  area,  441  square  mile».) 


Month 


1910 

April  

May    

June    

July  

August  

September  

October    

November    (1-27) 

1911 
April   (17-30)    ... 

May    

June    

July  

August  , 

September  

October    

November    (1-3)    . 

1912 

April  (S-30)  

May    

June    

July    

August  

September  

October   

November  (1-16)   . 

1913 

April   (6-30)    

May    

June    

July    

August  

September  

October    


Discharge  in  second-feet 


Maxir 


1914  (Drainage  area.  504  square 

April  (4-10)  

May  (6)   (20-31)   

June    
uiy :;; 

August  

September  

October    

1915 

April  

May \[\ 

{une 
uly  

August  

September  

October    


239.5 

242 

242 

41 

14 

46.5 

36.5 

56.5 

341 
961 
982 
223 

82 
446 

97 

85 

449 
669 

121 
110 

59 

42 

48 

45 

554 
456 
424 
359 
106 
36 
140 

miles) 
436.0 
156.0 
131.0 

40.0 

39.0 

19.4 
215.0 

124 
288 
858 
377 
167 
462 
126     i 


Minimum 


80 
75 
34 

1.6 

1 

12.5 
24 
25 

198 
1.S8 
100 

44 

29 

34 

59 

83 

157 
121 

44 

45 

21 

21 

22 

39 

16.1 
185 
106 

46 

18 
9.6 

30 

227.0 

68.0 

30.0 

.6 

Nil 

6.4 

7.2 

40 
42 
53 
63 
31 
31 
74 


Mean 


137.7 
121.2 
71.4 
15 

4  43 
30.8 
29.9 
37.98 

258 
275 
254 

90 

.54 
141 

74 

84 

222 

209 
78.8 
63.6 
35.6 
32.8 
42.6 
42.4 

430 
332 
216 
100 

51.3 

18.4 

68.4 

292.0 
102.0 

60.0 

15.0 

10.3 

11.4 

70.0 

73 
130 
249 
139 

61 
130 

93 


Per  square 
mile 


.312 
.275 
.162 
.034 
.010 
.070 
.068 
.066 

.585 
.624 
.576 
.204 
.122 
.320 
.168 
.190 

.503 
.474 
.179 
.144 
.081 
.074 
.097 
.096 

0.975 
0.753 
0.490 
0.227 
0.118 
0,042 
0.155 

.579 
.202 
.119 
.030 
.020 
.023 
.139 

.145 
.258 
.494 
.276 
.121 
.258 
.185 
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CHAPTER  X 
Bow  River  below  Calgary 


For  fourteen  and  one-half  miles  below  Calgary,  the  Bow  river 
flows  almost  due  south  near  the  114th  meridian,  thence  eastward  for 
a  distance  of  eight  miles  to  its  confluence  with  the  Highwood.  The 
banks  are  about  100  feet  in  height,  and  although  scarped  in  some 
places,  often  bear  groves  of  cottonwood.  The  bottoms  are  not  of 
great  area  but,  in  many  cases,  are  well  adapted  to  farming;  the  entire 
country  shows  an  excellent  growth  of  grass. 

Pine  caiion  extends  for  about  nine  miles  below  the  mouth  of  the 
Highwood.  The  banks  here  are  almost  200  feet  in  height.  They 
are  steep  and  generally  scarped  but.  in  the  hollows,  heavily  wooded 
with  spruce  and  broad-leafed  trees.  This  is  the  easternmost  occur- 
rence of  coniferous  trees  on  the  Bow.  From  this  point  the  valley 
again  widens  and  the  banks  are  scarped  only  at  the  bends  of  the  river. 
They  are  at  first  much  lower,  often  only  from  50  to  60  feet  high,  but, 
approaching  Blackfoot  crossing,  they  gradually  rise  and  attain  a 
height  of  from  100  to  150  feet.  The  greater  portion  of  this  section  of 
the  river  is  moderately  direct  in  its  course,  but,  before  reaching  Black- 
foot  crossing,  it  describes  several  great  curves  and  many  minor  bends. 
The  stream  is  wide  and  shallow,  with  innumerable  sloughs  and  chan- 
nels, and,  in  two  parts  of  its  course— twelve  and  two  miles  respec- 
tively above  the  crossing— forms  a  complete  plexus  of  islands  and 
shoals. 

The  elevation  of  the  Bow  river,  above  the  Bassano  dam,  is  2,563 
fe«'t,  as  compared  with  3,363  feet  at  Calgary.  The  distance  travers.-i 
by  the  river  is  approximately  103  miles,  and  the  average  descent  7  8 
feet  per  mile.  The  most  dangerous  rapids  occur  in  a  reach  a  few  miles 
in  length,  below  the  mouth  of  Fish  creek,  and  are  both  rough  and 
strong. 

A  large  volume  of  water  is  diverted  from  'he  Bow  river  for  irriga- 
tion purposes,  chiefly  by  the  Canadian  Pacific  Railway  Company  and 
the  Southern  Alberta  Land  Company. 

The  Southern  Alberta  Land  Company  has  a  dam  and  reservoir 
near  Namaka.  These  works  were  practically  completed  in  1913.  It  is 
proposed  to  irrigate  by  this  system  about  300,000  acres. 
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The  Canadian  Pacific  Railway  Company  diverts  water  at  two 
points,  one  just  east  of  the  city  of  Calgary  and  the  other  three  miles 
southwest  of  Bassano.  The  first  system  has  been  in  operation  for 
several  years  and  distributes  water  over  the  western  section  of  the 
irrigation  block  which  extends  east  as  far  as  Gleichen.  The  works  at 
Bassano  comprise  a  very  large,  earth  fill  dam  and  concrete  spillway, 
which  were  completed  in  1913.  This  system  is  to  serve  the  .section 
of  the  irrigation  block  east  of  Bassano.  It  is  proposed  to  irrigate 
altogether  about  1,000.000  acres  of  land. 

The  Irrigation  branch  of  the  Department  of  the  Interior  has  had 
stream-measurement  stations  on  this  river  for  several  years.  The 
following  tables  have  been  compiled  from  the  records:— 

MONTHLY  DISCHARGE  OF  BOW  RIVER,  AT  CALGARY,  ALTA. 
(Drainage  area,  3.900  square  miles.) 


Month 


Discharge  in  second-feet 
Maximum     Minimum         Mean 


1908 

May   nO-31)    7.093 

J"."e    I    1&880 

Ju'y  13,134 

August  

September 

October    (1-28)    

1909 

April  (20-30)   

May    

June    

July    

August    

September    

October    

November    (1-6)    

1910 

April   (6-30)    

May    

June    , 

July    

August  

September    

October    


5,954.9 
13,701.5 
10,801.1 
5,652.2 
3.648.2 
2,400.2 


Per  square 
mile 


1.53 
3.51 
2.77 
1.45 
.94 
.62 


1,354.5 

'       .35 

4.176.2 

1.07 

14.527.4 

3.73 

12.263.2 

3.15 

5,878.9 

1.51 

3,703.0 

.95 

2,422.9 

.62 

1.880.0 

.48 

1.964 

.51 

6.867 

1.76 

10.655 

2.73 

8,513 

2.18 

5,646 

1.45 

3.662 

.94 

3.164 

.81 

NoTt— The  discharges  of  the  Canadian  Pacific  Railway  Company's  canal 
have  been  added  to  those  of  Bow  river  at  Cushing  bridge,  in  this  table. 
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COMMISSION   OF   CONSERVATION 


MONTHLY  DISCHARGE  OF  BOW   RIVER.   NEAR  CALCARV.   ALTA. 

(At  Langevin  bridge) 
_  (D.ainige  area,  3.056  square  milei.) 


Dttcharge  in  lecond-feet 


Month 


mO-{CoHt.) 
November    {29-30) 
December    


1911 
January  (M.  21-30) 

February    

March    

April    

May    

June    

July    

August    

September    

October , 

Novemh-r  

Decembf r    

1912 

January    

February   

March    

April     

May    

June    ' 

July    

August    

September    

October    

November    

December    

1913 

January    

rebruary   

March    

April    

May    

June    

July    

August    

September    

October    

November    

December    

1914 

January    

February   

March    

April    

May    

Tune    

July :.; 

August    

Septemhrr 


Maximum 

Minimum 

Mean 

Per  square 

mile 

1.230 

1.180 

1.205 

.39 

1,660 

1        ^^'^ 

1.205 

.39 

1.040 

600 

880 

.2«» 

1,005 

796 

914 

.30 

940 

810 

857 

.28 

2,288 

860 

1,292 

.42 

3J20 

1,496 

2,676 

.87 

16,460 

5,970 

11,434 

3.74 

13,730 

7,000 

9.459 

3.10 

15.130 

5,250 

7.396 

2.42 

6.420 

3.160 

4,452 

1.46 

3,2ro 

1,800 

Z424 

.79 

2,200 

960 

1,609 

.53 

1,070 

1        650 

774 

.25 

1,6TO 

680 

1.109 

0.36 

1.160 

980 

1.048 

.34 

1,640 

1        825 

1.030 

.34 

2.170 

1.040 

1,571 

.51 

5.485 

1.620 

3.432 

1.12 

13,894 

2.420 

8.185 

2.68 

15.210 

6.890 

10.772 

3.52 

11,121 

6.006 

8.169 

2.68 

7,160 

3.310 

4,847 

1  58 

3,505 

2.240 

3,064 

1.00 

2,562 

1.274 

2.076 

68 

1,720 

.580 

985 

32 

1.270 

1.003 

1,118 

.366 

1,250 

908 

1,124 

.368 

1J39 

864 

1,192 

.390 

2J80 

1.180 

1.663 

.544 

9.070 

1.565 

3.201 

1.05 

14,670      1 

8.470 

11.557 

3.78 

10,910       1 

4.870 

7.651 

2.50 

9,270 

5,126 

6.825 

2.23 

8.030 

J.I63 

4.561 

1.49 

3.249 

2.120 

2.635 

.862 

2.505 

1.268 

1.951 

.638 

2.234 

890 

1.794 

.587 

1.360 

800 

1.045 

.342 

1.055 

845 

945 

.309 

1.144 

908 

1.034 

.338 

1J70 

1.150 

1.498 

.490 

5.470 

1.660 

3.700 

1.211 

14.290 

4.990 

10.208 

3.340 

13.390 

5.500 

9.645 

3.156 

6,010 

3.725 

4.750 

1.554 

3,775 

2.500 

2.926 

.958 

m^^"^:^ . 
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MONTHLY  DISCHARGE  OF  BOW  RIVER.  NEAR  CALGARY,   ALTA 

. -_ . —CoHtinutd 


Month 


1914- 

October  . 
November 
December 


DiKhargc  in  iccond-fect 


Maximum    Minimum 


(CoHt)  i 

3.450 
2.170 
1.720 
1915  (Drainage  area,  3.113  s<|iiare  mrle») 

1,320 
1.267 


January 
February 
March  . . . 

April  

May    . . . , 

June    
uly  

Augunc  . . 
September 
October  . 
November 
December 


1.504 

1.993 

5,790 

28.130 

IK.590 

6.280 
3.058 
2.373 
1.485 


2.0M 

1.470 

920 

l.OSU 
1.150 
1.280 
1.194 
2,480 
5,460 
10,5«) 
6.190 
3,079 
2.256 
1.400 
955 


Mean 


2.772 
1,767 
1,111 

1.225 
1.197 
1.400 
1.605 
4,459 
10,440 
14.470 
H.305 
4.115 
2.680 
1.746 
1,269 


Pers<|tiare 
mile 


.907 
.578 
.363 

.394 

.385 

.450 

.516 

1.432 

3.354 

4.648 

2.668 

1.322 

.861 

.561 

.408 


DISCHARGE  OF  BOW  RfVF.R.  NEAR   MORLEV,  AI.TA,' 
( Drainage  area.  2,111   iquare  mile».) 


Discharge  in  second-feet 


Month 


Maximum  i  Minimum  '      Mean 


Per  square 
mile 


1910 

May   (25-31)    |  10.440 

J,""«    ;  13.090 

^"«""    I  6,635 

September    \  3^,0 

October    I  2  986 

November   .''  j  j'^jo 

December    I  1  'cia 

1911                         '  '•*'" 

January  (21-31)    1  ffif^ 

February    :  jQt 

March  '.'.'.'.'.'.'.'.'.'.'.'.\  920 

April    i  ]  252 

^'»y    ;  3,400 

h"«    ,  13.545 

J"'>'  I  10.825 

August   ^  7.440 

September    !  5.1(50 

October    2.272 

November  (1-8.  27-30)  '.'.\  1734 


6.500 
6,115 
5.760 
2,552 
2.460 
1.972 
QSO 
770 

.SI2 

564 

560 

340 

1.240 

5,040 

6.150 

4.076 

2.240 

1.350 

724 


8.473 

4.01 

9.544 

4.52 

7.859 

3.72 

4.829 

2.29 

2.794 

1.32 

2.510 

,      1.19 

1.519 

.72 

1,111 

.53 

593 

i 

.281 

615 

.291 

687 

..^25 

827 

.392 

2.229 

1  06 

10.184 

4.82 

8.059 

382 

5.759 

2.73 

3,501 

1  66 

1.840 

872 

1,308 

.620 

*    l''U'  ."**  M°'"'«y  station  was  transferred  to  Kananaskis    as  the  oni-raK™ 
of  the  Calgary  Power  Company's  plant  caused   the  record.*  a*   Mf.w'-"?^ 


.'f 


>  r 


-..^\\ 


t 


ISS 


COMMISSION  OF  CONSERVATION 


MONTHLY   DISCHARGE  OF  BOW   RIVER.   NEAR   KANANASKIS 
(Drainage  area,  1,601   Mjiiare  mile*. ) 


Month 


1912 
March   (10-JI) 

April    

May    

June    

July   

August    

September    

October    

November    

December    

1913 

January    

February   

March    

April  

May    

June    

July    

August   

September    

October    

November   .... 
December    .... 

1914 

January    

February    

March    

April    

May    

June    

July    

August    

September    

October    

November   .... 
lleremher    .... 

1915 

January    

Fcbruan-    

March  

April  

May  

June    

July  

AuKust   

September   

October    

November    .... 
December    


DiKhargc  in 

second- feet 

I 

Maximum 

Minimum 

Mean 

Per  square 
mile 

640 

570 

580.50 

.36 

710 

546 

627.00 

.39 

4.J89 

635 

2,199.68 

1.37 

8.1U0 

1,894 

5,475.13 

3.42 

8.J08 

4.432 

6.130.0 

3.82 

7,947 

4.1  (JO 

5.923.0 

3.70 

4.604 

2,320 

3.294.0 

2.05 

;      2.464 

1,734 

2.158 

1.35 

1      2,221 

710 

1.259 

.79 

i       1.390 

300 

656 

.41 

1         790 

640 

703 

0.439 

770 

570 

679 

0.424 

1.06S 

670 

839 

0.524 

2.008 

820 

1.285 

0.083 

8.378 

1.040 

2.546 

1.58 

11.150 

7.165 

8.776 

5.48 

1      7.975 

3.509 

5,540 

3.46 

,      6.446 

3.734 

5.049 

3.15 

1      5.536 

1.976 

3.381 

2.11 

2.820 

1.440 

2.026 

1.26 

2.000 

1.144 

I.S07 

0.941 

1.660 

1,200 

1.398 

0.873 

1.260 

600 

859 

0.537 

740 

560 

717 

0.448 

740 

60S 

670 

0.419 

980 

700 

821 

0.513 

4.130 

1.168 

2.584 

1.620 

10.422 

2,872 

6.932 

4.330 

10.146 

4.210 

6.957 

4.350 

4.945 

2.351 

3.536 

2.210 

•      2.450 

1,841 

2.136 

1.330 

2.520 

1,729 

2.1. 59 

1.350 

1,848 

860 

1,225 

0.765 

!         990 

1 

420 

644 

.401 

1         816 

son 

654 

.401 

1         880 

630 

803 

.492 

1       1.365 

662 

825 

.506 

'      1.752 

728 

1,093 

.670 

3.670 

1.860 

2.570 

1.580 

1     13.780 

3.290 

5.428 

3.330 

!     13.276 

5,924 

8.059 

4.940 

!      6.875 

4.268 

5.134 

3.150 

i      4.125 

1,833 

2.539 

1.560 

1      2.010 

1.725 

1.855 

1.140 

1.833 

1.220 

1.394 

.855 

\.m 

86S 

1.165 

.714 

,».r-*^-,-re:-wr 


^.^if7.:^m: 


BOW    RIVER    BELOW    CALGARY  |M 

The  drainage  area  of  the  Bow  is  almost  the  same  near  Namaka 
as  near  Bassano;  the  latter  is  the  lower.  The  following  summaries  of 
•Mscharges  are  from  the  lowest  points  on  the  Bow  where  regular 
observations  are  taken : 

^'^Jl^'lYPlSCHjXKGE  OF^BOW^IVER.  NEAR_NAMAKA.  ALTA 

DiKhitriie  in  t«con<1-fcct 


Month 


1910 

March    (23-31) 

April    

May   

June  

July    

August    

September    

October    


Maximum  |Mi',,r 


Mean 


10.195 

5.47S 

IIS7' 

14.6-0 

">  V> 

4.r;<i 


1.8.Si 
■>  .'f 
>  -.77 
5  /ft. 


MONTHLY  DISCHARGE  OF  BOW  RIVER.  N;  AR  P.'.S.-  \. 
(Prainage  area.  7.613  square  mile?./ 


!       ?,576  1 

/  :  ro  .1 

7.''09  a 

.S.«7  ? 

I      .'  "I  •  0 

O.  /LTA. 


Month 


1911 

May    

June    

July    

August   

September    

October    

November  (1-6) 

1913 
July   (20-31)    ... 

August   

September  

October  (1-lS)    . 

1914 

lune    

July  

August   

September    

October    

November   

December    

1915 

January    

February   

March , 

April  

May    

June    
uly  

August   

September  

October    

November   

December    


Discharge  in 


■eo.in  ;-trft 


Maximum 

Minimum 

Mean 

7,950 

1,920 

1 

4,061 

20,190 

7,950 

14.669      1 

17,500 

8,160 

10,833 

22,780 

5.060 

9.566 

10,860 

4,080 

6.36J 

4.170 

2,420 

3,286 

2,720 

2,070 

2.337 

8.565 

S.830 

7,453 

14,274 

6,180 

8.449 

8,430 

3.100 

5.032 

3,700 

2,946 

3,251 

14.340 
13.140 
5.3.W 
4.450 
4,450 
2,740 
2,180 

1.800 

1,650 

3.100 

3,450 

17,260 

69.156 

43,408 

22.244 

9.780 

4,530 

3.550 

2,160 


8.360 
4.820 
3,950 
1,625 
2.420 
1.310 
SSO 

1,000 

1.200 

1.300 

1,100 

2.115 

10.600 

18,580 

7.600 

.^OW 

2.220 

840 

750 


12,021 
8.705 
4.658 
2.750 
3.138 
2.228 
1,027 

1.262 

298 

263 

959 

9,617 

18,475 

27,27i 

12,407 

5,888 

3,131 

2.211 

1.357 


Fer  square 
mile 


.53 
1.93 
1.43 
1.26 

.84 
.43 
.31 

0.978 
1.11 
0.661 
0.427 

1.579 
1.143 
0.612 
0.361 
0412 
0293 
0  135 

.166 
.039 
.034 
.126 

1.26 

2.43 

3.58 

1.63 
.773 
.411 
.290 
.178 


Now.— The  monthly  summary  of  discharges  for  1912  is  not  available. 
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C  C)  M  M  I  S  S  I  O  N   or  CONSERVATION 


High  wood  River 

llif;liw(><)(l  livtT  is  an  ini|H)rtant  tiiliiitary  of  llow  river.  It  rises 
in  niinuToiis  sinnll  streams  on  Im>||i  side*;  of  MiKhwood  ran>;c,  and 
flows  in  an  easterly  directi«>n  to  lli^h  Kiver.  thence  almost  tine  north 
to  its  continence  with  the  How.  It  receives  many  fairly  lar>,'e  tri- 
hntaries.  inchulinfj  Sheep  river.  Toni^niella),'  and  I'ekiska  creeks.  In 
the  ftMithills  adjacent  to  the  nuxnitains  the  valley  of  the  main  stream 
is  a  wi<le  depression,  with  prairie  tiats  and  terraced  sides  The 
neiKhl>orin^,'  hills  a.e  partly  winnled.  The  river  leaves  the  lli^'hwooxl 
ran^e  through  a  narrow  jjap  or  n<'rRe:  f<>r  a  distance  of  14  miles, 
!•>  a  point  near  Mist  momitain.  the  valley  contains  stretches  of  praiiie. 
Imt  l)ec<imes  more  ^'enerally  winxled  at  the  monntain. 

The  followiiifj  is  a  snmniary  of  discharijes  at  the  jranfrinR  station 
cstahlished  hy  the  Irri^^ation  hranch  of  the  Department  of  the  Interior: 

IMSCHAROE  OK  Hir.MWOOn  RIVKR.  AT  HIGH  RIVER.  Al.TA. 
(Dr.-iiiiaKC   arra,    74<>   si|uare    miles) 


Month 


1908 

June    (127) 

AuKiiJit    

Septeiiil>er  . 
Octobrr    ... 


1909 
April   .    .  . . 
May  . 
June    . 

July  

AuKuM    . 
Seiitcnil>er 
October    . . 


1910 

April   

May 

June    . 
July*   

AuRiiM*    .     . 

Spiitrml>er* 

October* 


Discharffe  in  second-feet 


.\I.i 


*  Include*  Little  Bow  ditch 


.ixiiiiuni 

Minimum 

1 

Mean 

Per  (quart 
mile 

9.180 

2,.»65 

4,16.1  6 

5  5« 

460 

250 

342.1 

.458 

272 

160 

195.5 

.262 

.122 

160 

221.1 

.296 

37S 

115 

1866 

.249 

.1.80.S 

240 

1.568.1 

2.10 

4.400 

1.320 

2.651 .6 

3.55 

2.965 

667 

1.516 

202 

1,205 

290 

547.6 

.734 

290 

140 

223.5 

.299 

153 

140 

145.6 

.195 

710 

110 

258.5 

.346 

1.715 

405 

855.6 

1.15 

1.205 

625 

9.S3  2 

1.28 

400 

226 

J98.4 

.531 

226 

1.S5 

191.2 

.256 

540 

178 

351.3 

.471 

490 

185 

341.1 

.457 

■v-fc; 
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rXSCHARGK  OF  HIGHWOOD  KIVKR.  AT  HIGH  HlVKH-ConUnHfJ 


Month 


Jl)t 


I9n 
March    (^ 
Aprilt 

Mayt    

Junef    

Jiilyt    

AtlKllstt     

Sf|ilriiilu'rt 

Ortolcrt     

Novriiil)cr    (l-ij)t 
1912 

April  

May    

June    

J«'ly  

AiiKiist    

SfpJCIIllMT     

( )<  tcilif  r 

Nov«ml)cr  (1.IJ) 
TJIJ 

April    

May     

June 

July  

Aui(ll!l|  

Seplnnlif r   

Octobrr      

Novemlifr    

IVtemlirr    

1914 

April    (10  JO)    

May 

June    

July     

AtiKust    

Sep'fnilwr   

<  )rloli«r    

I9IS 

January    

February    

Marvli  

April   

May     

June    
uly    

AuRUSt     

September  

October    

Novenilier     

December 


I 




DiscliarKe  m  necimil  feet 

Maximum 

1  Minimum 

Mean 

I'cr  M|iiare 



i 

1 

mile 

ISO 

72.6 

'          105 

.141 

4<>4 

51  J 

182 

.244 

^.M)\ 

290 

790 

1.06 

.t,.w.s 

I.IJU 

1,844 

2.48 

I..U9 

276 

(.12 

.821 

J.7M 

312 

Mill 

1          1.15 

1,975 

4J»i 

'«4 

1.22 

5'M 

316 

412 

..5.S3 

JK4 

67.8 

1       m> 

.248 

425 

1         242 

.100 

.402 

1.510 

256 

732 

.982 

6.720 

502 

1.275 

1  71 

2.240 

,         920 

1.172 

I. 57 

1.264 

1         .194 

1         627 

.840 

375 

1         240 

'         293 

.393 

265 

i          t(U 

221 

.296 

284 

98 

174 

.234 

370 

282 

318 

0  426 

2.220 

260 

768 

1  03 

2.106 

7.14 

1.478 

1  98 

1,646 

i         356 

702 

0  941 

642 

\         3.S2 

528 

0  708 

431 

244 

319 

0.428 

405 

164 

273 

0  .166 

271 

114 

195 

0  261 

121 

26 

86 

0.115 

365 

233 

.108 

.413 

1.272 

.165 

880        1 

1  180 

1.921 

744 

1.309        i 

1.620 

922 

335 

550 

.7.17 

215 

131 

173 

232 

220 

116 

140 

188 

593 

127 

293 

.393 

98 

70 

85 

.114 

76 

69 

74 

.(199 

132 

30 

*i6 

(188 

490 

61        ! 

255 

.142 

3.416 

900 

\SMS 

2.638 

8.024 

1.800 

2,879 

3  859 

3.800 

1.260 

1.973 

2  645 

1.648 

.W5 

796 

1  nr>7 

470 

2.50 

.151 

47(1 

464 

255       ' 

357 

479 

300 

102 

173 

,232 

158 

126       i 

1 

141 

,189 

t  lnrlu«le»  flow  through  l.ittic  Mow  ilitch  an.l  l,ui.|.ains  spillway 


>  L 


IM 


COMMISSION  OF  CONSERVATION 


Sheep  River 

Sheep  river  is  the  principal  tributary  of  Highwood  river.  It  rises 
in  th-  outer  ranges  of  the  Rocky  mountains  and  foothills  and  flows 
easterly  to  its  confluence  with  the  Highwood. 

The  following  is  a  summary  of  discharges  at  the  gauging  station 
established  by  the  Irrigation  branch  of  the  Department  of  the  Interior 
near  Okotoks: 

MONTHLY  DISCHARGE  OF  SHEEP  RIVER.  NEAR  OKOTOKS.  ALTA. 


Month 


1908 
April  (5-30)  ... 

May 

June   

July  

August   

September   

October    

1909 
M»y   (7-31)    ... 

June    

July  

August   

September   

October    

1910 

April  

Miy    

June    

July  

.August   

September  

October    

1911 

April   

May 

June    

July  

August   

September   

October    

November  (1-5) 

1912 
April  (6-15)   .... 

May 

June    

July  

August    

Pejifember   

October    

November  (1-15) 


Discharge  in  second-feet 

Maximum 

Minimum 

Mean 

Per  siiuare 
mile 

880 

80 

173.5 

.277 

3,400 

130 

9688 

1.55 

7.685 

880 

2.396.6 

3.84 

780 

210 

444.4 

.712 

210 

145 

187.4 

.300 

160 

100 

122.8 

.197 

275 

160 

191.6 

.306 

3.386 

70S 

2.071.3 

3.32 

3.212 

1,008 

2,018.5 

3.23 

2,116 

348 

1,033.8 

1.66 

862 

172 

318.2 

.51 

172 

112 

130.1 

.181 

96 

72 

88.4 

.142 

203 

59 

112 

.180 

408 

180 

251 

.403 

314 

180 

251 

.402 

180 

80 

119 

.191 

159 

69 

115 

.184 

255 

107 

210 

.336 

203 

123 

156 

.249 

804 

66 

273 

.438 

1.720 

182 

563 

.902 

1,720 

440 

855 

1.370 

1.080 

194 

386 

.619 

2.410 

226 

853 

1.367 

1.726 

352 

688 

1.103 

446 

222 

281 

.450 

23.- 

225 

230 

369 

603 

239 

305 

.489 

701 

282 

510 

.818 

5.446 

282 

915 

1.467 

4.711 

610 

1,682 

2,695 

863 

205 

387 

.620 

2SS 

141 

221 

.3.S4 

435 

183 

263 

422 

495 

104 

175 

.281 

BOW    RIVER    BELOW    CALGARY 
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MONTHLY  DISCHARGE  OF  SHEEP  RIVER.  XEAR  OKOTOKS.  ALTA. 

— Continued 


Month 


1913 

April  

uSiy  

June    

July  

August   

September  . . . 
October    

1914 
April  (4-30)   . 
May  

June    
uly  

August   

September  . . . 

October    

1915 
March  (17-31) 

April   

May 

June    

July  

August    

September   

October    


Discharge  in  second-feet 


Maximum 


l.(MS 

901 

1.581 

1.341 

1.285 

315 

150 

646 
789 
854 
772 
167 
172 
458 

307 

150 

2.979 

21,390 

18.500 

2.300 

920 

560 


Minimum 

Mean 

54 

345 

105 

466 

352 

735 

276 

463 

190 

411 

139 

194 

143 

148 

131 

228 

182 

517 

252 

563 

120 

330 

103 

128 

78 

108 

135 

212 

84 

156 

92 

124 

301 

1.330 

1.032 

2.871 

296 

3.920 

391 

847 

315 

466 

270 

382 

Per  sqiLire 
mile 


.558 
.754 
1.190 
.749 
.665 
.314 
.239 

.361 
.818 
.890 
.522 
.203 
.171 
335 


.247 

.196 

2.104 

4,543 

6.203 

1  340 

.737 

.604 


s^- 


Fish  Creek 

Fish  creek  is  a  tributary  of  Bow  river  Rising  between  the  Sheep 
and  Elbow  i".,ers,  it  flows  in  a  general  easterly  direction  to  its  con- 
fluence with  the  Bow,  15  miles  below  Calgary. 

The  following  is  a  .summary  of  discharges  at  the  gauging  station 
established  by  the  Irrigation  branch  of  the  Department  of  the  Interior 
near  Priddis: 


ISM 


COMMISSION  OF  CONSERVATION 
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MONTHLY  DISCHARGE  OF  FISH  CREEK,   NEAR  PRIDDIS.  ALTA. 
(Drainage  area.  109  square  miles.) 


Month 


1*«8 
June   (  H-30) 

July  

August   

September  . . . 
October    


1909 
May   (J     ■ 

June    

July  

AuKust   . .  . 
September 
October    . 

1910 

May 

June    

July  

August    . . . 
September 
October    . . , 


1911 

April   

May  

June    

July  

August    

September  

October    

November  (1  16> 

1912 
April    (22-30)    ... 

May    

June    

July ::: 

August  

September  

October    

November  (1-15) 

1913 
April  (21-30)   ... 

May    

June    

July  .•.:.■; 

August      

September   

October    


Discharge  in  second- feet 


Maximum 


496 
104 
40 
23 
49 


II. 5 

15. S 

1.9 

5.5 

44.8 

10.5 

95 
293 
200 
242 
9.W 
109 

59 

30 

48 
170 
312 
7.14 
180 
125 

89 

38 

59.0 
289  0 
310.0 
117.0 

95  0 

54  0 

35.0 


Minir 


11" 
U 
n 

6 
12 


556 

58 

104 

M 

182 

2^ 

44,5 

7.5 

9 

5 

15 

6 

5.5 
1.9 


5.5 
5.5 

22.8 
7.9 
2>  2 
24.6 
24.0 
29.4 
24 
21 

30 
32 
18 
24 
36 
33 
24 
30 

24  0 
22.0 
24.0 
16  0 

7.0 

9  0 

9.0 


Mean 


228.6 

53.6 

16  7 

9.5 

22  3 

241  0 
58.8 
70,2 
15.8 
6.7 
6.8 

7.8 
7.23 
.48 
1.5 
17,0 
6.8 

56,8 
68 
^ 

62.9 
125 
51,7 
37.3 
23.8 

36.1 
75.6 
56.8 
249.6 
76 

62,5 
53.8 
34.3 


32  6 
96  6 
80  8 
42,1 
28.8 
16.4 
16  9 


Per  square 
mile 


2  09 
.492 
.153 
.087 
205 

2.21 
.54 
.64 
.145 
.061 
,062 

.071 
.066 
.004 
.014 
.156 
062 

.521 
.624 
..S14 
.577 
1.147 
.474 
.342 
.218 

.33 
.69 

..'2 
2.29 
70 
.57 
.49 
.31 

.300 
.886 
.741 
.386 
.264 
.ISO 
.155 


I 


|i..«     KlM.<        llM..<..i;i.MINK      nxM      X.     I|.M<MSM0,      iM  . 


liil«      Kl\  I    H 


K  \  N  ^^  V'-Kl-    I    111 
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DISCHARGE  OF  FISH  CREEK.  NEAR  PRIDDIS.  \VT\.-Continutd 


Month 


1914 
April  (7-30)  .. 

May  

June    

July     

Auguit  

September   

October    

1915 
March  (15-31) 

April  

May 

June    

July   

August  

September  .... 
October    


Maximum 


Discharge  in  second- feet 
Minimum 


47.0 
55. 0 
110.0 
81.0 
20.2 
5.9 
33.0 

1.540 
490 
952 
7.020 
2.760 
774 
332 
223 


21.00 
15.20 
15.20 
1.70 
1.20 
1.40 
2.50 

404 

16 

22 

58 
216 

59 

67 

65 


Mean 


35.0 
28.0 
37.0 
17.3 
5.1 
3.5 
17.0 

953 
99 
214 
547 
711 
190 
140 
122 


Per  square 
mile 


.321 
.257 
.340 
.159 
.047 
.032 
.156 

8.743 
.908 
1.963 
5.018 
6.523 
1.743 
1.284 
1.119 


Nose  Creek 

Nose  creek  rises  in  township  28.  about  eight  miles  west  of  the  fifth 
meridian,  and  flows  into  the  Bow  river  from  the  north  at  Caljjary.  Its 
course  is  almost  due  south  and  is  paralleled  by  the  Edmonton  branch 
of  the  Canadian  Pacific  railway. 

MONTHLY  DISCHARGE  OF  NOSE  CREEK.  NEAR  CALGARY.  ALTA. 
(Drainage  area,  ZH  square  miles) 


Month 


1911 
April  (24-30)   ... 

May    

June    

July  

August  

September  

October    

November  (1-15) 

1912 
March   (26-31)    .. 

April  

May 

June    

July  

August   

September  

October   

November  (1-15) 


Discharge  in  second-feet 


Maximum  i  Minimum 


21.1 

6.5 

85.3 

6.5 

110.0 

6.5 

17.4 

5.7 

42.1 

6.5 

17.4 

7.9 

9.6 

5.9 

6.5 

5.7 

Mean 


94 
77 
66 
75 
82 
82 
83 
52 


53 

6.5 
15.2 

7 

15.5 
12.3 
31 
17.4 

8.7 


12.4 

20.6 

30.3 

8.7 

14.4 

9.8 

7  4 

5.8 

77.7 
29.8 
37.3 
17.5 
44.9 
27  6 
55.2 
32  1 
17.5 


'  Per  square 
mile 


.042 
.070 
.103 
OJO 
.049 
.033 
.025 
.020 

.264 
.101 
.127 
.060 

153 
.094 
.188 
.109 

060 
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MONTHLY  DISCHARGE  OF  NOSE  CREEK.  NEAR  CALGARY.  ALTA. 

CoHlinued 


L^U.J 


Month 


l«)13 
April    (10-30) 
May    

June    
uly  

August     

Septenilier 

October    

1914 
May  (7-31)  .. 

}une    
uly  

August   

Septemhcr   . . . 

October    

1915 

April  

May 

June    
uly  

August    

September   . . . 
October    


1 

discharge  in 

lecond-feet 

Maximum 

.Minimum 

Mean 

Per  square 
mile 

227 

15.6 

81.4 

.277 

177 

15.6 

56.3 

.191 

167 

11.6 

44.2 

.150 

135 

14.9 

38.3 

.130 

36 

10.7 

18.3 

.062 

29 

10.4 

15.0 

.051 

11.6 

10.1 

10.8 

.037 

14  4 

7.0 

9.9 

.031 

48  0 

7.0 

15.5 

.048 

16.7 

4.1 

7.7 

.024 

7.0 

3.2 

4.4 

.014 

9.3 

3.4 

5.5 

.017 

15.5 

5.7 

10.3 

.032 

23 

6 

12 

.040 

166 

7 

34 

.116 

1.011 

21 

140 

.476 

1.2ZS 

23 

312 

1.060 

1,935 

90 

344 

1  170 

235 

112 

137 

.466 

144 

80 

106 

.367 

Elbow  River 

The  Elbow  river  forms  one  of  the  main  tributaries  of  the  Bow  and 
enters  it  within  the  boundaries  of  the  city  of  Calgary.  It  rises  in  the 
eastern  ranges  of  the  Rockies  and  flows  eastward  till  it  reaches  a  point 
due  south  of  Calgary,  thence  northward  to  the  Bow. 

.-\  reconnaissance  survey  of  the  Elbow  river  was  recently  made 
by  the  Water  Power  branch,  and  several  schemes  are  being  con- 
sidered with  a  view  to  securing  the  most  economical  and  efficient 
development.  The  cost  of  development,  it  is  reported,  would  be  com- 
paratively high.  One  of  the  projects  proposed  would  produce  approxi- 
mately 3.600  continuous  electrical  h.p.  with  an  increase  to  4,200  h.p. 
during  part  of  the  year.  This  proposition  includes  both  a  storage  and 
a  power  dam,  the  location  of  the  latter  being  at  section  15,  township 
22,  range  \T,  west  of  fifth  meridian.  A  head  of  225  feet  would  be 
available  through  a  flume  line,  1.75  miles  long. 

.Another  project  vould  develop  a  head  of  500  feet,  bringing  the 
water  from  the  storage  dam  to  the  power-house  by  tunnel  and  pipe 
line. 

A  gauging  station  was  established  on  this  river  at  Calgary  by  the 
Irrigation  branch  of  tfi*  Department  of  the  Interior  in  I '508.  The  fol- 
lowiiiir  is  a  sumiuarv  -.A  ik>serv«Eions  at  this  station: 
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MONTHLY  DISCHARGE  OF  ELBOW  RIVER.  AT  CALGARY.  ALTA. 
(Approximate  drainage  •rea,  482  iquarc  milei ) 


Per  w;uare 
mile 


*i\ 
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MONTHLY  DISCHARGE  OF  ELBOW  RIVER.  AT  CALGARY.  ALTA- 


Month 


1913 
January    . 
February 
March  . . . 

April  

May    .... 

June    

July    .... 

August 

September 

October    . 

November 

December 

1914 
January    . 
February 
March    . . 

April  

May    .... 

June    

July  .... 
August  . . 
Septrmher 
October  '  . 
Novemlier 
December 

1915 
January    . 
February 
March    . . 

April  

May    .... 

June    
uly  

August  . . . 
September 
October  . , 
November 
December 


Discharge  in  second- (ect 


Maximum 


129 

1J8 

1S3 

1.205 

1.112 

1.171 

961 

1.367 

461 

268 

26R 

200 

159 
127 
130 
372 
576 
1.020 
796 
414 
240 
472 
234 
158 

148 

117 

401 

252 

2.005 

8.427 

4.033 

2,035 

947 

723 

424 

229 


Minimum 


67 
114 

62 
136 
172 
455 
317 
348 
245 
236 
198 

69 

75 
92 
109 
145 
232 
412 
252 
180 
168 
236 
130 

too 

99 

99 

97 

192 

200 

1.163 

1.203 

447 

528 

424 

234 

65 


Mean 


92 
126 
107 
406 
538 
695 
476 
559 
320 
247 
230 
138 

115 
110 
113 
255 
396 
691 
453 
255 
199 
336 
174 
121 

126 

105 

157 

218 

1.198 

2.127 

1.930 

907 

656 

558 

299 

186 


Per  square 
mile 


.192 

.261 

.222 

.842 

1.120 

1.444 

.988 

1.160 

.664 

.512 

.477 

286 

.24 
.23 
.2.1 
..S3 
.82 
1.43 
.94 
.53 
.41 
.70 
.36 
.25 

.2fi6 
.222 
.331 
.460 
2.53 
4.49 
4.07 
1.91 
1.38 
1.18 
.631 
.392 
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Bow  River  above  Calgary* 


Dual  Um 
of  Water 


Conservation  of  the  waters  of  the  Bow  river  is  of  the  utmost 
moment,  for  upon  it  directly  dcpt'iids  the  aKricuhnral  and  nidus- 
trial  prosperity  of  a  very  large  area  of  soutlK-rii  Alberta.  Rising 
in  the  high  ?nd  remote  regions  ..f  tlie  Rocky  Mountains  Natiotial 
Park,  an<i.  with  numerous  tributaries,  furnishing  the  most  interest 
ing  and  attractive  feature  of  its  world- famed  scenery,  the  river  emerges 
from  tlie  park  only  to  be  harnessed  to  sujiply  energy  for  traiiMiii-sion 
to  the  city  of  Calgary  for  municipal  purposes,  street  lighting,  tram 
ways,  and  for  general  commercial  and  industrial  use.  After  turnish- 
ing  the  hydro-electric  energy,  the  same  waters  have,  by  irritration. 
converted  thousands  of  acres  of  otherwise  useless  land  into  the  most 
fertile  tracts  within  the  province. 

At  first  consideration  it  would  appear  that  the  two 
important  uscs  of  tliis  water,  for  irrigation  and  for 
power.  Would  result  in  a  serious  conflict  of  interest, 
tortunately,  however,  irrigation  requirements  occur  during  the  higli- 
water  stages  of  the  river.  Storage  reservoirs  on  its  upper  waters 
would  also  make  it  possible  to  conserve  enough  of  the  flood  flow,  not 
required  for  irrigation,  to  compensate  for  the  low  water  during  the 
winter  months,  when  otherwise  the  volume  would  not  be  suflicient  for 
[Hiwcr  pur|x)ses. 

The  present  use  and  distribution  and  the  future  conservation  of 
the  water  resources  of  the  l!ow  River  basin,  constitute  one  of  the  most 
important  problems  before  the  Department  of  the  Interior.  In  some 
of  its  phases  this  problem  has  already  been  solved,  while  in  others  it 
awaits  solution,  although  a  beginning  has  been  made  and  the  lines  of 
practicable  progress  have  been  fairly  well  markcl  out. 

•N'oTl.— The  storage  and  power  poisibilities  of  this  river  above  CalKarv  have 
been  investiRated  by  the  Water  Power  branch  of  thr  Department  of  the 
Interior  .nn.l  a  .Ictnilr.l  report,  ma.le  by  .M.  C.  Hendry,  has  been  puhUshe.l  as 
llaler  kfso»n.s  Pater  So  J.  The  (jreater  portion  of  this  chapter,  relatine  to 
\U  in  'ru^^r"^'"-  "  '■*  •"'.''  Mimmary  of  the  above  publication,  prepared  by 
Mr  J  n  Challies.  superintendent  of  the  Water  Power  branch.  fr,r  insertion  as 
a  part  of  this  report.  The  fables  of  discharges  for  stations  on  the  Bow  river 
situated  above  and  below  Calgary,  are  grouped  together  in  chapter  X 
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General 
Description 
of  River 


The  liovv  is  a  typical  mountain  river,  rising  in  the 
eastern    slope  of  the    Rocky    Mountain  system,  west 
'     ^ns  of  the  City  of  Calgary.  Alberta.     It  drains  an  area  of 

.  3  138  square  m.les.  The  mountain  portion  of  the  basin-the  portion 
I  above  the  kananaskis  fall-includes  an  area  of  1.710  square  miles 
Fortunately,  the  mountain  area  is  in  the  Rocky  Mountains  National 
Park,  and  enjoys  all  the  advantages  of  park  administration.  The  river 
has  a  very  steep  slope,  and  in  several  places  falls  occur,  caused  by  out- 
cropping ledges  of  san,lstone.    Bow  lake,  in  the  headwaters,  is  at  an 

fall,  at  the  confluence  of  the  Kananaskis  river,  a  distance  of  90  miles 
the  descends  appro.ximately  2,250  feet.  Between  Kananaskis  fall  and 
Calgary,  a  distance  of  55  miles,  it  descends  an  additional  775  feet  Its 
flow  .s  tyi^cal  of  all  mountain  streams,  subject  to  sudden  variation.'  and 
greatly  mfluenced  by  conditions  of  temperature.  During  the  winter 
.s  greatly  reduced,  but  in  June  and  July,  rains  and  the  nfelting  of   h 

very  g  eat  Wh.le  no  direct  gaugings  of  extreme  flood  discharges  are 
available,  it  has  been  computed,  from  levels  ^aken  by  the  Canadian 
Pacific  Railway  Company  at  Bow  bridge  and  Kananaskis  brid^  tLat 
at  Horseshoe  fall  a  flood  of  45.000  c.f.s.  has  occurred.    A  low  water 

Recor r  f  .  "^*'l"  ^  '^'^  '^^  ''^^"  ^^^'^^  ^^  ^^e  s  me  ^ott 
Records  of  the  discharge  at  various  points  have  been  kept  mo^e  or 
less  continuously  since  1909. 

W^er-power  What  may  be  termed  the  power-producing  section 

Produon^  of  the  river  is  a  stretch  about  30  miles  lonj  within 

r.(  .u     V     ■        f^^^  transmission  radius  of  the  largest  power  market 

pnenomenal.     As  the  city  controls  its  public  utilities,  including  street 

n  rlTdl"*""""'^'  ^'"'"'^  '■^'^*'  '''■•  '*  -^  *"  ^he  market  for^^we 
'.n  rapidly  increasing  amounts.  There  are.  also,  other  large  use^  o 
power,  including  the  Canadian  Pacific  railway. 

Power  for  .    The  first  hydro-electric  development  on  the  Bow 

Munjc.^.  rn,er  was  that  of  the  Eau  Claire  Lumber  Company, 

•^   ^  situated    w.thm   the  city    limits    of    Calgarv      This 

l^evelopment  utilizes  about  12  feet  of    the  natural    fall  of   the    rS 
canaT"The°  L:  'T^^%'^"^   ^P"^  -^  timber  construction)   a  da 

stood  Zt.ZT  ;"  n"°"  "  '°'"  ^  h°-^-PO-er.  but  it  is  under- 
stood that  additional  installation  is  proposed. 

Calgary  Power  p.l^  g-'ovving  demand  for  hydro-electric  power  at 
Co.r?!w.  ''  ^^'&^'">-  ••^•'^"■ted  ,n  the  Calgary  Power  Co.,  Ltd  con- 
^i.  .  »  u  .structing  a  modern  19,500  horse-power  hydro-electrir 
plant  at  Horseshoe  fall,  about  48  miles  from  the  cUy  (see'pll^tdng 
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page  208)     o    ■  i»; 

Lnfort.mately.  i„  the  earlv  staees  n  ''  '■'''  '■»'"'"•   '•"*  cJ's 

the  m.„i,„.„„  How  was  so^„  f  L"  ,7'''"''"  '^  ""^  •"-°-'--'  '"at 
---"•  early  in  19,,.  confronted  ,,r,"  "'";""''  '"'''^  "'*^  -'"Pa"y 
constructing  a  steam  aux,l,arvpi^^V^^^^^^^^^^  '— tv  of  either 

i:?^^°'^'ast;:a^^:^;.::;^^-^^^ 

„,  .    ,  .  "k    Rocky  Aloun.ai,?.    V  ■''"'  ■^''"«»a.ik.-i.  i„ 

tncal  horse-power,  to  be     ,e1  ZT^  *""•"  '""^  -"tinnou!  elc 
Mountains  National  Park.  ^"■'^  '""-''--^  -ithin  the  Roc^y 

Kananaski,  ,  ,  J''^   Calgary   Power  Co.   has   -ikn 

Fall  Plant'  additional  plant  (see  plate  L  constructed  an 

u  askis  fall   about  1 1       ^  "^  P^^^  210)  at  Kanan 

P  ants  are  bein,  operate^o^  t,  'Z  [IT''''  ^''  ^^^^^^^ 
ed  for  use  .n  and  near  the  city  of  ctlL. /°  u.' T  '"''"'>'  *'-«"-^-t- 
*"  operation,  and  with  the  pre^^nt  7  ^  ^^  ^"^  '^''^  ^wo  plants 
continuous  output  of  ll4)  X.  ^^^  ''  Minnewanka  lake  a 
depended  upon.*  ''"^    ""'-•^'    horse-power  can    probably   be 

Sage""'  „    '^'^^  "-^Pidl:'  :.:creasin£r  demand  for 

Invesggations       ^°^^  "ver,  and  the  necessitv  f  ^°''''  ^'■°'"  ^''*^ 

on  th.    •  '^^'"^^  '^^'■''ties  for  exi!tTnl      J  Providing:  adequate 

Wa  pir-  T'""'  "^'^^^-^>'  ^mediSTnr.  ^'^"'^'^"'^^^^  plants 
water  Power  branch  of  the  Demrtm.n  .  u  ' '^°'"°"«  action  bv  the 
he  power  and  regulation  facH  t'es  oTth        '^'  '"''"''''  ^°  ''"vestUte 


J 
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work  was  carried  on  under  the  direction  of  \f  r  u  j 
general  advice  and  assistance  of  Mr  C  i,  Lthdl  oitl'c  "'V'" 
engmeerinp  firm  of  C.  JI  &  p  H  Afifrhl  'It"^^^"'  °^  "^^  consulting 
of  consulting  engineers  ^  lu''^^tJ:'V:;Z:' ''' ""''' 
with  water-power  matters  in  Western  r,n  i  T,  '"  ."°""^'^»'°" 
collaborated  with  Mr    Hen,lrv  .^ThT  '^     'y'-   ^^"^''^"   ='^° 

Preliminary  „.  '^  /'"'.'•^"f?!'     reconnaissance   of    the    whole    How 

''"'•  l"h,        "  ""^  '"'"'^-  "'■"'  ^"'^-'1-"'  survevs  o  fan 

anJ  .vimcr  of  1912      h,        •,""',? '''''''''""  "'  ""  ••"'"  ™™"" 
accomplished:  """  »'"°™  "'=  '"""""5  "a, 

?f'K'i;r"     K^nrr^'ut""  T'   ""*   °'    '^•■•"«*«    river. 
THbuM.."'  SnaH*"-    '^k"-    Spray    ri.er   and    tributaries    and 

Baker  la.e.  PtaSSn'tS.  r".!  *ia"eTH:S'  '•^Tl'  """■ 
cree.    Drewster  cree..  F„r,,.™,et:e'ra'n    cC  r^f '  '"'"""' 

A  thorough  reconnaissance  nrelimimrv  f^  c 
both  Mr.  Hendry  and  Mr.  Mitche  I  o7  the  L  V'  ^'''  "^'^^  ""^ 

the  Bow  river  between  Kananat  s  fa  and'  Sr' rTe"  '"f "  ^j 
lakes  examined  on  th^^A  fr;..o  Kacinor.    The  creeks  and 

able  for  power  or  sorL'^  """"  "''^''  ''™'"^*^^  ''  ^'^-S  ".suit- 
.enera,  s^m  f^r  devel^'^t.:?"^'^^  "  ^^^^"'•^-  ^"^  ^^^ 
Pa..wasthenass^er^P^rrLe:;;^r-:d^ 

bridge  above  Kalt\-  ^IllXnt^ Is^RaT ''^"  '''''  ^^■'^^^ 
tion  being  given  to  the  severar;ossl  e  p^wfr  s^es  '^  ToT  '^  T"; 
surveys  were  also  made  of  Bow  lake  lake  ^Hnl  i  ^°P°g^'"3Ph'«l 
of  tHe  Sp  ,.,  ,,,  ^  viewt^;,::te'a^ron?t;age'  '''  '''" 
theltr^^s^.^  BrLrir^:;^^-^  ^^'^^  shori%esu,ts  of 
ducing  stret'ch  of  thf  Lw  rveras^'^iCTL"^^  °"  ^^^  ^-^'P- 

1.  Kananaskis  Fall  site,  developed. 

2.  Horseshoe  Fall  site,  developed. 

3.  Bow  Fort  site,  undeveloped 
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4.  Mission  site,  iiii(levcIoi)C(l. 

5,  r.host  site,  imdevelopcd. 
0.   KadiK.r  site,  undevclopcil. 

Tw.,  „tlier  develoinnetits  in  tlii>  I..Tsi„  haw  \m-u  prnvci.  Ic.imMo 
one  .,r  alx.nt  <KKJ  lu.rse-pnuer  c.-.i-acty  ..n  iIr.  r,.M-ade  ru.r  nnine- 
•  ately  l,el..u  the  -mtlet  ..f  lake  Minnouanka,  where  the  Cali;,irv  Pnuer 
.  ..  has  constnicte.1  a  storajje  dam :  the  other  un  the  Kana.i.-.^kis  ruer 
j.ist  al.„ve  the  Canadian  Pacific  hridge,  where  a  comhine.l  M..ra-e  .md' 
I.ouer  development  has  been  projx.sed  by  the  same  onnp.-.nv. 

'1'1'c  famous  Ik.w  fall,  on  the  l!ow  rivir,  near  the 
Sc«ic  Fcatur'e  ,<^"'" '•■>•"'''"  I'^citk  Railway  Company's  hotel  at  Hanli. 
lias  been  consulered  to  have  a  far  R-eater  ix.tential 
valne  tmni  an  .Tsthetic  stan<lpoint  than  from  anv  possible  n^e  for 
povver  development  purposes.  For  this  reason  no  atten.p,  has  been 
made  to  consider  it  from  a  utilitarian  viewj.oint. 

Sj^^^  ^  '^''«^  storage  possibilities  of  the  basin  are  extensive 

Posstwities  ^"''  ""Portant,  although  the  (|ucstion  of  flow  durin.' 

n,,  f  K  .  u  '""^^''  ''°"^'''°"^  ^'■o"'  the  possible  storage  reservoirs 
Tc  L  r^n""  ,^°"^'''^^^^  "^'^^'^  -">•  comprehensive  construction 
scheme  ,s  finally  determmed.  Results  of  the  surveys  are  briefly  s.nn- 
marized  m  the  following  tables:  eny  sum 

STORAGE  BASINS 

liasin  '         "1  -   — -^-^^ 

. _- Capacity 

Bow    lake    ;  II 

Spray   lake   . .            I  ^.-WO  acre-ff. 

Lake  Minnewanka   .....;;.' '  A^  "  " 

Lake  .\Iinnewanka  auxiliary  (created )".'.'.'. I  V/-SS,  '.'.  .'.' 

Tota    above  Calvary  on  Bow  river I  jinnn  ••  •• 

Total  above  Calgary  with  auxiliary   '  ,„-iX^  „  „ 

Elbow  river   —v.juu 

Total  above  CalKary.  incjuding  auxiliary  at'.M.nnewanka  ....'     2g0.'3O0     "      " 

POWER  SITES 

Site  Pondage  above         „ 

. dam  in  acres  ""       '  feet 

Doiv  river —  ~ 

1.  Kananaskis  fall    1?>  >!  ■?« 

2.  Horsesb.ie    fall  f.,i  70  operating 

^  ^'''°^t    ;  786.10  SO 

,,     6   '^^''"O'-  I  241.50  44 

CasKiJc  ri't'cr —  j 

.\t  Minnewanka  dam   4  (xy)  i     f, 

Kananaskis  riicr —  j 

Above  C,  P.  Ry.  bridge r,20  4- 
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In  a<l.lition  it  i,  probably  ,K,ssible  lo  .level..,,  ,K,wer  at  several 
l-nts  on  the  Spray  nver  ,.el.,w  ,h  ,ropose.I  Jorge  .am  bu7o 
■lctaile.1  investigation  has  been  made. 

Benefit,  of  ,,,rf 'i'  T'l''.',  "T^^l  ""  '"'   ''""  "^"  "'^^'^-  t'-'''- 

Stor.Ke  '^•"^>    '^  -'vailable  for  the  whole  po  ver  section  of   the 

flow  fnr  .h.  I    '"*''  '''"  '^''"•■'"•'»^'<i>  <all  an.l  l<a,|nnr.    The  mean 

SHO„,N0  EP.ncT  o.  «.n,^^AT,OM  „  EACH  POWE»  .TE  ON 


Pow 


er  site 


Kananaskis  fall   (developed) 
Horseshoe  fall  (developed) 

How  fort    

Mission 

Ohost    .....". 

Radnor  


Continuous  wheel  h.p. 
Natural  flow 


Total 


3,820 
3.820 
3.600 
2.565 
3.180 
2.800 


19.785 


Regulated  flow 

9^545 
9.545 
'<.0()0 
6.410 
7.275 
6.400 

48.175 


Giving  an  increased  continuous  output  of  '.  ^^'^^  *'' P- 

»,..,.,  29.555  w.h  0 

A  labnlatcl   summary    i.s   shown  of  the    effects  of    cf 
the  develope.1  and  nn.Ieveioped  water-po^erlhes  :1CT  "'"' 
producmg  stretch  of    the    Bow  river       This  tlhU  ^°'''^' 

dia^ran.  and  shows  the  effect  of  :to;a  J.t '1'    l^T^^J^^^'^ 


assumptions. 
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The  lack  of  continuous  records  of  runoff  over  any  considerable 
period  renders  positive  conclusions  impossible,  but  it  is  considered  that 
these  discharges  recorded  under  low-water  conditions  are  approxi- 
mately correct.  After  careful  investigation  and  a  study  of  the  runoff 
and  meteorological  data  available,  together  with  a  knowledge  of  the 
physical  conditions  obtaining  throughout  the  year,  it  has  been  found 
that  thr  mean  monthly  flow  at  Horseshoe  fall  during  the  period 
recorded  does  not  fall  below  720  c.f.s.  During  short  periods,  perhaps 
a  smgle  day,  the  flow  has  dropped  below  600  c.f.s..  but  the  mean 
monthly  flow,  upon  which  the  storage  scheme  must  be  based,  is  appro.x- 
nnately  720  c.f.s.  The  lowest  mean  monthly  flow  for  the  period  1909- 
1912  was  833  c.f.s.,  and  occurred  in  the  low-water  season  of  1911-12. 

The  benefits  from  storage  have  been  worked  out  upon  the  basis 
of  mean  monthly  flow,  and  a  fair  allowance  has  b  ;en  made  for  loss 
due  to  evaporation  and  wastage  between  the  point  of  storage  and  the 
pomt  of  utilization.  The  results  of  these  studies  show  that,  at  the 
lowest  season,  a  discharge  of  1,500  second-feet  can  be  secured. 

In  preparing  the  following  flo>    tables,  the  effect 
Sto^a^e  *°  ^^  obtained  from  storage  was  taken  as  that  due  to 

the  discharge  of  160,000  acre-feet  from  the  proposed 
Spray  basm,  of  27,000  acre-feet  from  the  proposed  Bow  Lake  basin 
and  of  44,000  acre-feet  from  Lake  Minnewanka  basin  (12  feet  draw 
down  of  lake).  In  addition  there  can  be  made  available  at  Min- 
newanka a  further  storage  of  14,200  acre-feet  (16  feet  draw  down) 
The  flow  tables  give  the  quantity  in  cubic  feet  per  second  and  acre- 
feet  required  to  raise  the  mean  monthly  flow  from  that  recorded  to 
discharges  ranging  from  800  c.f.s.  to  1,500  c.f.s.  At  the  foot  of  each 
column  the  mean  flow  for  the  low  water  period  is  given,  together  with 
the  total  acre-fett  necessary  to  produce  the  given  discharge  for  the 
period.  Below  the  table  is  given  in  concise  form  the  effect  of  the  flow 
from  each  storage  basin  upon  the  discharge,  and,  finally,  the  combined 
effect  of  all  the  storage  basins  upon  the  flow. 

For  the  low- water  period  1909-10,  the  mean  discharge  for  the 
period  for  an  average  month  is  1,025  c.f.s.  With  this  as  a  basis 
the  table  shows  that,  providing  for  a  flow  of  1,500  c.f.s.  over  the  low 
water  period  November  to  April,  inclusive,  there  will  be  a  surplus  of 
60,938  acre-feet,  without  making  use  of  the  extra  storage  available 
in  -'nnewanK-a.  or.  including  14.200  acre-feet  auxiliary  storage,  a 
total  of  75,138  acre-feet,  sufficient  to  provide  for  a  flow  of  1.705  c  f  s 
over  the  whole  period. 

For  the  low-water  period   1910-11,  the  mean  discharge  is   1  124 
cf.s.  over  the  whole  period.     As  before,  providing  for  a  continuous 


■;-i'*^fjt^^3i 


'^M^t^y^.i^wmi-'^K 
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During  the  period  191 1-12.  the  mean  flow  was  onlv  8^^  .  f 
to  secure  a  flow  of  I  sm  r  f  =    ,1,        *■  ^  '^^'^  '^■^•^•'  a"<i- 

From  these  fig,. res  it  seems  assured  that  a  flow  of  1  ^m 

give  more  »cW.   io  ^^1  T     '  °"'  "  '""S"  '"'<"'  *<>"1<1 

definite  nforma  „°    1  Z  T°"t     """■  ■""■  '"  ""=  "»"«  »'  ™™ 

been  based  „p„„  ,|,i,  as,„,„p,i„„   ''™"'°''  '""  '""  <="»'  ""^  I-- 

Effector  Between   Kananaskis   fall  and  the  n-«.,ti,  „f  *u 

IgSS^  Ghos.  river.  „si„,  a  storage  ca;"ti;'':,'^«*00°le*! 

14,200  aere-fee.  aflo  "on  i"™  '"'■ /'°"^'  "  '''"  Mi""™»"l<«  of 
.he  Iow.wa,e7~riod  !f  il"  'T*'"'  "">'  "^  ^i""'"'"!  during 
«on  .his  flow  S^jra'srXV^^S,"! ,?"  -'  "'^'""'^  "-■"•' 

inc^::d\r..Tr,°o^S3'^t''i";hfchT'''"' "°"  "•>■  ^ 

continuous  flow  of  1  600  r  f  <=  Ju  ^^°^^  "''^  ^°  ^^^"O'-.  a 

it  might  reach  1  ^'T?;'"  "°""  '^  ^^^"^'"^=  ^"""^  --e  seasons 

including  the  regulate^-fl^;^^;:  E',£t7fl;  :l  tL^^^^^ 
may  be  expected  during  the  low  water  period  ^     "^  "■^■'■ 

head  and  tfif  waters  of  thl  differ  ??''"'"'  '^'  inter-relation  of  the 
centrations.  ''"^'''"*  P'^"^^'  ^"^  "^  ^he  proposed  con- 
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BOW  HIVHK  r(>WKR..vn  STimXilK  sriUKYS 
PROFILE    OF    BOW    RIVER 


KANANASKIS  FALLS  TO  RADNOR 
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ScAuca 


Vertical . 
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BOW  UIVKR  POWER  and  ST0RA(JK  SI  KVKYS 

PROFILE    OF    BOW    RIVER 

KANANASKIS  FALLS  to  RADNOR 

To  a<-co.np»,iv  rcpoM    on   Water  Po».r.   of  Bow    H,.„. 

ty    J    B    Ch.ll,,,    C   E    S„p.r,ot.„d.„t. 
*»t.r     Po.,r    Br.nch,     D.p,r„„„„     „f    ,h,     ,„,„,^^ 
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BOW    RIVER    ABOVE    CALOARV 
producing  stretch  of  th*.    • 

lines  sufficient  to  carry  the  touu7o!!!T  ""'.  '."P''"*'^  transn,ission 
to  ealg,.y.  as  well  as'adequat    re ceTinr      '  '""  ^''*^'°"^'  P'-»^ 

Ihese    estimates    are.  of    co '  ^      .  ^"''""'"' ''  ^"'^"^y- 
-rely  for     the    purpos^  ^ L^t     L"^ '"^^^^^^^^  ^»'*^^- 

arnv.ng  at  a  reasonable  conclusion  a  :  1''''"'°"  °^  ^°^^^'  ^"^^ 
the  whole  conservation  project.  incIlLr^""'"''''  P^^'^'i'^^ies  of 
'ous  storage  works,  and  o  the  fou  Mhi  T'""'''''""  °^  '^'  '''- 
have  been  conservatively  comn.LV  '7'''"'""^'  P^^er  plants.  Thev 
a"  contingencies,  based  J^n'eSlin;:?,::  ""''"^'  ^"^^"^  ^^  -ver 
The  results  of  these  estinTa",  o  S  f  "^  ^""  -"^^^  -"ditions, 
•ng  tables:  °*  *'°'*  ^'^^  summarized  in  the  follow- 

Site  '         ~  ^         ' 

Bow  lake  

Spray    lake    . . . .  ,  , 

Minnewanka    /  ; 

Elbow  river 


Capacity 
acre- feet 

171.000 
•W.700 
58,900 
23,000 


I^stitnatCfl 
cost 

$I05.000~" 

51 4.000 

14.S.000 

1 45.000 

200,000 


Row    VoTt 

Mission 
Ohost  . 
Radnor 


Continuous 
output 
w.h.p. 


POWER  DE\ELOPMENTS 


Cost  per 
acre- foot 

$.3.8.1 
.?.fO 
J.  24 
2.46 
8.70 


Estimated  cost 
.    of  plant 
incliidinpr  cost 
of  stora.ee 

$924^97(^00" 
851.100.00 
892.500.00 
807,460.00 


Estimated  cost 
of  power  per 
k.w.hr.* 
in  cent.s 

0.49 
0.60 
0.57 
0.59 


The  effect  IRRIGATION 

-  a  nuestioT wt-ch't^'uir^e^oLS'  "n"'^!""""  "-^^"-en^ents. 
'"terests.  considered  with  the  effect  on  the  power 

Calgary  hes  on  the  w«f«.^       j  t, 
^ry  belt,  in  which  the    oHl^r  the     ^^'"  ""  '""^  ''''"-  '--it  of  a 
t'on  has  been  carried  on  in  tW    h   5f '".''^'^-  ^^"^  fertile.   Irriga^ 
structed  on  Fish  creek  in    879    bu^^       ''  '"^  ''''^'''  --  -- 
^^^11^!}^^^^^  on  an  extensiJe  scale  "'  ""*''  '^'''  '''''  ^^'-^^^ 

terminals  withni,?  u.Z'"'-  '°'^  ^"='°'-  wJ,M  eo.t'"^'-,!^''"'' P'«"t.  and  sold 
^ent  per  k  w.  hour  as  th;^?"'"^"/'r  '^^nsmission  from  OS^c^l  ^'  ^^""ator 
"C.W.  capacity.  '        *"«  -«  of  the  plant  ■•ncreased7ro°„fVo^Vr?o'45"c^' 
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Numerous 
Irrigation 
Propotition* 


( )f  tlie  first  unHertakinps.  the  two  largest  were  those 
of  the  Calgary  Hydraulic  Company,  with  headworks  on 
the  I-IIk.w  river  west  of  CalK'ary.  and  the  Calgary  Irri- 
gation Company,  whose  headworks  were  aJM.  on  the  Kllx.w  Hy 
the  end  of  1894  there  were  70  systems  of  various  sizes  in  operation. 
Irrigation  undertakings  increased  until,  in  1902.  the  number  of 
ditches  in  operation  was  169,  capable  of  irrigating  614.684  acres 
Recently  some  of  the  projects  have  been  abandoned,  among  otiiers 
that  of  the  Calgary   Hydraulic  Company. 

About  1905.  the  Canadian  Pacific  Railway  Company  became  an 
active  advocate  of  irrigation,  and  instituted  the  largest  an.l  most  com- 
prehensive reclamation  undertaking  in  the  Canadian  West.  A  main 
channel,  with  headworks  just  below  the  junction  of  the  Uow  and  Elbow 
rivers,  carries  water  to  irrigate  land  to  the  east  of  Calgary  The 
principal  undertaking  is  farther  east,  where  the  company  has  recently 
constructed  the  liassano  dam  to  serve  513.000  acres  of  irrigable  land. 
Power*^„d  ^*  :^  well  to  recognize  that  the  agricultural  indus- 

Irrigration  try.  with  its  accompanying  irrigation  requirements,  is 

Kequiremenu        pre-eminent  in  this  locality,  and  as  regards  the  use  of 
water,  must  take  precedence  of  all  power  requirements 

When  this  investigation  of  the  Dow  river  water  supply  was  first 
undertaken,  there  was  some  apprehension  respecting  a  possible  con- 
flict of  interests  in  the  adjustment  of  the  water  supply.  As  the 
.nvestigat.ons  progressed,  and  broadened,  however,  it  soon  became 
apparent  that  instead  of  any  interference,  there  was,  on  the  con- 
trary, rather  a  co-operative  effect.  On  the  broad  principle  that 
any  storage  project  will  equally  assist  both  power  production  and 
irrigation  in  supplying  ample  water  for  their  requirements,  it  is 
obvious  that  there  can  be  no  conflict  of  rights  if  the  river  discharge 
IS  equably  controlled  so  as  to  be  uniform  during  the  spring  and 
autumn.  »-     & 

Irrigration  at  Fortunately,  water  for  irrigation  is  required  only 

WaTseason.      "^"""^  ^'\^^    ^""^    "°'-'"^'  ''^'^'  ^^^^^s  of    the    river. 

trs  n..  I  »       .      ^°'"'"^"'^'"&  "°t  earlier  than  April  7.  and  extending 

o  not  later  than  September  30.    During  these  summer  months,  at  least 

three  have  flood  discharge  on  this  river,  while  the  other  two.  viz..  May 

flot  oTTTm""'  ^''Zf"''''^''  ^''^''  ^'^^^  '^'  P^"P°^^^'  "ew  regulated 
flow  of  1.500  second-feet  at.  say.  Morley.    The  withdrawal  of  water 

by  storage  on  the  high  summer  flood  will  not  interfere  with  efficient 
irrigation;  on  the  contrary,  provision  is  made  for  the  future,  because 
such  a  large  supply  cannot  be  maintained  throughout  the  entire  irrigable 
season;  the  month  of  April  is  much  improved  by  storage,  while 
September  remains  as  before. 
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sonabic  demands  .nu.e  be  give^  p.ecJence    ^'""'  """"^«''  ''*  '«- 

pcrtin;::;  t^n;r  :::'r ' "" '""  "'"-^^""^ »°  •"-- 

tion.  ice  condition  s  oraee  I  r^'f"'^'"^"-  ten.peratnrc.  eva,K,ra- 
other  allied  nuestion^h  fe  bee  T^'  C'  T  '^"'°^^-  ■'"  ^"•^"-  -^' 
i"  footer  Resources  Paper  No  2-  ^^^  ''""'''^  ^^  ^^'-  "«^"'l^v. 

Mr  C  ,f  """^•■^''^^•"''^  ""  Co.su.T.^c  E.vo,v..„ 

Departmcn  on,;rS'„L";tt'"'  '^  ""''  — nda.ions  to  the 
surveys,  says :  '  ^°"°"""8^  '^'  completion  of  Mr.  I  [endry's 

a^d'';S^7ansitrS  ^^e  Rockies. 

?ge(l  s  an  industrial  region  She  1  H-*  '^' •"'  "  *°  ''*'  •="'=°"^- 
•s  3  economic  necessity^aJd  the  u  mni  h"  °^, "'  "^'"'•^'  --^^o^^ces 
Po-  -r  of  the  Bow  river  srio2Llo.?t.  '^'^^«'?"'«"t  of  the  water 
ar  already  rapidly  grow.ni  ^n3is°  •  "l"'  ^"  '^''  '"'^Srion  there 
steady  growth  is  dependent  on  proL  ^°'"'"""'t.'es  and  their 
The"Bow'""^''  supply  of  power  '"°'"*  ""portant  fac- 

summe^  flSo"d "iVhirg^e'l"  u^^a^ds^of  t'^\  ""'""'  condition,  its 
wmter  discharge,  a  conditiSS  whth  k  •  *'"7  ^'""^^  '^^  'o^  water 
.ts  present  stat?  unsuhable  iSeS  em  an7"''^  "■'"  ■'^?  '''  "''•  *" 
for  power  purposes  >nefticient,  and  commercially  i,.  i  easible 

two^/a^tKX  :f  whKvTbe:"*^'^"H-^r"^  ^'^  P-- 
era  report  of  Mr.  Hendri  and  ;^  been  embodied  in  the  gen- 
'nd.cate  that,  if  the  Bow  rive"!  ?oh'''  ^  ^-^"^  collaborated, 
source  of  power,  and  at  the  samitm.L '"«"".'-''"'"  *-'"'"'"ercial 
supply  for  power  and  irric-lti^^  n.Vr^  °  ^^°.''^  ^"  ^^P'e  water 
sary  that  the  river  be  re^Lu  1h    P"'^P°^<^"'-  '»  '«  absolutely  neces- 

fixed  and  usable  supp!^"ofwate"r  coT™'''^\  ^    ^'  »«  -"«"«  a 
year.  ''^'J'  °»   water  contmuously  throughout  the 

Conditions  to  be  Afet J(  tu^  • 

undertaken  for  the  advantage  of  fh!"r°'^'"'"^  °^  ^°^  '•'ver  is 
tnes,  it  is  obvious  that  i?  sho^uld  be  rf  P°^"  ""^  '■•'■ig^ation  indus- 
control  of.  the  Goverriment  because  of  th/'  '"^  '"""^j"  ""^'"  »he 
ests  involved.      In  addition  tn  fh.  •    •  * '^  ""^"-^  cotiflicting  inter- 
or  are  likely  to  be.  sevS  Jower  coT"°"  '"'"'''''  '^'^^  ^'e- 
some  degree  of  uniformly  tKehoTt'^l"'"  '"'^"•""^  -''^er  in 
case,  ,t  is  evident  that    once  X  «?or    ^  y^^''    ^"'^'i  '^^'"^  the 
•ts  satisfactory  operation  can^  ^  ?e^ -'-f  "^  K  T""'^™'^^-^- 
of  some  central  official  body.  exerc^^7n'l7J-V^?'''''  '''"  "'^''""^ 
the  water  supply,  so  as  to  obtain     h?        ^^'°'"**^  '^""^'■^'  "ver 
efficency  to  the"  largest  proportion  of  ,^  Kr*"'  ^^vantage  and 
must  be  made  parties  to  theTr^nlm  J  "^'''  'T'':     A"  ""^^ 
co-operative.  arrangement  to  mnke  it  completely 
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Policy  to  be  J'ramed  ~U  n- 
taken  as  a  wcrk  of  public  benefit  hJ'Srr^''''''^'  ^''T'^  '*  ""<ler- 
wou.  naturally  |.e  the  f„„ct,on  of  the  wT^'o  Government,  it 
Hie  Ocpartinent  „(  the  Inter  nr»,  ■      *■■  ^owe""  branch  of 

a-lmmister  its  o,,cration  °'  '"  '""^  «  ""»•  "".I  subsequenHy 

waters  to  every  nha'rf'^thL^l'"r'^^"^'^    «'     the     |!ow     river 
;vh.ch  it /'ows.^id%;eol,'  ;'^^;''7>";;"«  of  "'^  ^"-^trictThro";" 

-racticahe  conservation  schemf  work'^n  .  "''f"''>'  °^  ''"^i"/* 
v.thout  ,!elay.  the  investipatTons  desS.  I'L'"'   ^"'  '"'^  P"«>ce 
compietmn  with  all  reasonahu  ,u^'^"r''  '^'^'''''n  were  rarried  to 
''•ble  .lispa.ch.    Thev  have  hlJ      ""^•''•"^^''  '-""I  with  everv  nol 
tl'nt  it  is  ecunomicaX  feasible  l?'^'""]*^'-"  ^"'i^yinp.  showTn^ 
nver  by  mean.,  of  s^^rape  worlVrn  T'''''  '^'  ""«'  "^  the  Sow 
rant  the  .levelopn^ent  at  %  ^o^/r  site'oTr'  7.^^  ^^  ''^  *"^ 
24-hnur  wheel  horse-power  all  w.-fh  1  ?n      1"  '♦^•OOO  continuous 
fi-nry.    At  the  same  time  it  h,.  h         u^  '"''«•*  "^  the  city  of  Ca 
waters  for  f-wer^  rTosiVZvr::^""  '^'  ""  "^'-n^'of  thet 
I'e  consumption  of  th?  same  water  hfl^  A'^^  "«'  '^""^'^  wi?h 
purposes;  r.-.ther  wo„i,|  the  reliS;        "^  ^""^^"y  ^or  irripation 
looses  be  a  distinct  advan  !L  ^f  u"°"  ^'■op"''«i  for  power  nr 
t'on   systems  to  their  S.fe."  ^'''«^nsin„  of  existinrirrSa 

"aII  ^'r;--»'>^''-  o 'a'dd!  iony[;JfeaS  f  °-  •"'"-  '"Si" 
Ml  of  the  present  power  anH  .f^  "^"^ation  projects. 

R'ver   basin    have  been    w  w7'^^  P''°J'^'^"'  ^''^''^ 
power  regulations,  which    in  th7 ,     ""''/';.  ^^'    dominion    w^er 
able  return  to  the  Crou^  for  the  pLneJr''^^'  ^^^"^''^  ■"""O'l 
and  periodic  regulation  of  rate,  toM    ^"'  "^""f"""'"  control 
physical  use  of  the  nriviw/  In  t       '^°"''"'"«rs.  the  best  rwssihie 
P.rnvide  for  all  that  is"  Sialt  "T"T!,'-  '''"'^«^'»'  "P^at  on 
c.ples  repardinp  water  power  deveE'\'^'^o'^°"^''-^a»'on  prin 
taken  to  make  all  the  present  dev-T^""*"^-    ^^re  has  also  been 
comprehensive  control^ scheme  totTn.'."'-  T" '"""  »°  «"v  fun.re 
Nrr:!^by^?e'^  ^■tnat.-o;  r,,^,l„';"^  '"»«  P-fce  as  soon  as 

branch  has  been  to  reJlS^  n  ?he  br    ^°'^'"'°"  Water  Powe; 
consen'ation."  '  '"  ^"^  broadest  sense  of  the  term 

'^•^'""-^  nKVKr.0P„KKrs  o.  Bow  Rt.,,, 

Afltt  C/air<'  Plant.~The  first  h,.^       , 

Row  river,  in  the  section  from  C  I.tt  wl  r'"..'"''"'''"^"^  ""   ^''^ 

Lumber  Company   (Calvary   Power  Comnl'  '^    '■  °^  '"^  ^^^  ^'^'^^^ 

cty  hm.ts  of  Calpary.   The  develZentZr^'  "'"'*"'  ^'♦'"■"   ^^^^ 

of  the  river  by   mea..      f  a  diverhW  H         ^  '"'  ^^  '^^  "^^"^al  fall 
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upon  te  d.v,,„p„e*  :„'r b.  waS.^'  """""'"'«  °'  "-' 

season,  ice  intern,pt7the  one'!      '^  ""u'  '^''^^'  ^"^'"^  ^^e  winter 
siderable  periods  '      '  °"  °^  *''*^  *^ter-power  plant  for  con- 

Lake  Louise  Power  Plnut  a-  •  » 
the  Bow  basin  is  tha  opfraSTv  ?hrr "  ."^  "o""  ^-«^'°P--t  in 
Pany  in  connection  with  th  lo^el  a  ITT  -P^"^' ^^''^^^  ^-"■ 
plies  light  to  the  hotel  at  the  lake  th  sttn  f-  ^"'^  ^'^^^  ^"P" 
and  buildings.  During  the  sumn'^ero  1912  th  ^r"""''"^  '°"^" 
^nd  changed,  and  the  output  increased  '         "'"'  "'^  '"'"^^^ 

by  -t:;f rcL^etTar^rr  i""'^;;  ^-'^  °^  ^^  ^-'  «^^»'-^ 

creek  about  a  quarter  of  a  , nit  hi  ".1'    ""?"""  ^''^  ^^^  "^  Louise 
intake,  a  16-inch  woocr-tavTnr^  '  °"'''*  °^  ''^^  '^'^^'-  ^••°'"  the 

the  head  being  sec^d  IZ  rZ:^^;!'^  ''' rT  '^°"-' 
machine,  belted  to  the  turhin.    .      !k  ^  ''^  "''^''-     ^  ^^-k.w. 

t-    station  equipment  '  '°^'''"  "'*'  ^  switchboard,  formed 

The  new  installation,  rendered  necessarv  hv  th.   ■ 
accommodation,  involves  a  conrr.f.    .  7  ?      "^  "ncreased  hotel 

lake,  and  forming  part  of   he"  a  e     TiT  t"'  ''-^"^  ""^'^'  «^  ^^^^ 
a  bridge,  havine  the  sn-^I  M.,  *"  '*''"'^"''^  ''^  '"  the  nature  of 

built  tha   theTorme/hieh  low  "  T'"'  '''"^"'  '"^  P'^^'  -^  ^^  - 
obtain.  ^'''  '°^''  ""'I  "°™^'  levels  of  the  lake  will  still 

130  feet.     Thrpll touse  S!  b'een      f  "1  ^"'"^  ^  ^°^^'  '^^-'  "^ 
nected  to  a  generator  of  7S  I  ,?"'^''^-  ""^  "  "^^  "'"t  con- 

othjunit  c^^::::L^Lt-c  3  -jiii^or^-  -^  ^^^ 

on  tt^X^riv^ (S-p  Jf^  "^^^^^'  con„e.7prr  development 

Power  Co.  at  ^ri:::^z:^.7i^j:j^  ^^^  'T' 

one  o    the  very  few  concentrated  faHs  on  the^  Hot  rt'Szet " 
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K  /V  u-^'  .  '"'"  ^°''''  ^^'°''^^  ^  ''"P  gorg^  the  walls  and 
bed  of  which  are  formed  of  shale,  banded  with  sandstone.  At  the 
point  of  development  an  anticline  crosses  the  river.  The  rock  has  been 
considerably  eroded,  and  there  is  a  descent  of  approximately  25  feet 
A  concrete  dam  has  been  built  across  the  gorge  upon  the  lip  of  this  out- 
crop, and  this,  with  the  natural  fall,  produces  a  head  of  70  feet 

The  dam  is  of  solid  spillway  type,  with  an  inspection  and  drainage 
tunnel.  In  addition  to  the  spillway,  there  are  eight  sluiceways  pro- 
vided to  take  care  of  flood  discharges.  Four  are  simply  stop-log  open- 
ings and  four  are  supplied  with  sluicegates.  The  spillway  section  is 
140  feet  long,  and,  with  the  sluices,  can  discharge  a  flood  of  40,000 

The  intake  structure  is  distinct  from  the  dam,  and  occupies  I 
position  adjacent  to  it,  approximately  parallel  to  the  stream  flow.  The 
water,  which  is  ad  ..tted  through  racks  and  concrete  chambers  to  the 
penstocks,  IS  controlled  by  means  of  stop-logs  and  butterfly  valves 
placed  in  the  inlet  chambers. 

Provision  has  been  made  for  four  penstocks.  The  smaller  ones  are 
y  feet  6  inches  in  diameter,  and  the  larger,  12  feet,  each  delivering 
water  to  a  single  unit.  They  are  approximately  250  feet  in  length 
supported  upon  concrete  piers,  and  protected  from  possible  interfer- 
ence from  the  river  at  the  lower  end  by  a  concrete  wall.  On  account 
of  the  severity  of  the  climate,  it  was  considered  necessary  to  house 
them^and  a  frame  structure  was  built  enclosing  them  for  their  full 

The  power-house,  the  main  portion  of  which  measures  118  feet  by 
56  feet,  is  situated  in  the  gorge  below  the  dam;  it  is  of  steel,  concrete 
and  brick  construction  and  houses  the  turbines,  generators,  exciters 
etc.  At  the  rear  of  the  power-house,  and  partly  over  the  penstocks, 
the  switch  and  transformer  rooms  are  built.  The  tail  race  is  pro- 
tected from  back  water  in  time  of  flood  by  means  of  a  wing  wall 
which  separates  the  tail  race  from  the  river  for  some  distance  below 
the  power-house. 

The  complete  turbine  installation  consists  of  four  turbines  of  the 
horizontal  double  runner  type,  in  steel  wheel-cases,  and  two  exciter 
turbines  of  the  single  runner  type,  the  latter  being  of  330  horse-power 
capacity  each.  Two  of  the  main  units  are  of  3,750  horse-power  cap- 
acity. T  -e  other  two  main  units  are  of  6.000  horse-power  each,  and 
are  controlled  by  Lombard  governors.  The  smaller  units  are  direct- 
rrlm  °  '''°  ^'""'l^'^''  °f  2.500-k.v.a.  capacity,  being  3-phase,  60- 
cycies,  JUU-r.p.m.  machines,  and  operating  at  12,000  volts.  The  other 
two  units  are  direct-connected  to  generators  of  4,000-k.v.a.  capacity 
operated  at  12,000  volts.  3-phase.  and  60  cycles.  The  exciters  Je 
I75-k.w.,  125-volt.  and  700-r.p.m.  machines. 
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step-np  transformers,  vvhfcl  ^aise  tT  "t'  '^"  ^"^"  '"^P'^'"^  '^^ 
gary  lines.    The  transformer  ^  °''^^^  '°  ^^'^OO  for  the  Cal- 

to  55.(KX)-vo,,  oiSitT  wrcoTeT"3nh"^  '■'^-'•^•^-  ^^'^^ 
The  company  has  three  tr.n  ?  '     ^^^^^^  transformers. 

duphcate  hne  t^  Calgary  ^  '"'  '"^  ^'"^  °*h^"  forming  a 

It  is'a'Lu£:Lu:t:3T^^^^^^^^  s  ro,;';^  "'"^-^  ^'-^  -  ^^-  p'- 

the  six  conductors  ;re  of  No  S^T  ''""''  '""""^  ""  ^^'°°^^"  P°'«; 
phone  line  is  strung  upon°'th^:ar;T':::j;,l-;'-'  "J'e.  A  tele-' 
transformer  station  at  Ev>;h:.»,        !    ^^'/"^  ^'^o  a  ground  wire.  The 

volt.  oil-insuIated?  wa  etoo^i  t'ra  "f"  °"  '''■'■""  '^'^  »«  «» 
and  switching  apparatus  Zptte"^'  ""'  ''^''^^"'"^  "-^ters 
iTstemof  J'.'^  transmission  hne  to  Calgary  is  in  H.mr    . 

transmission         each  ,s  a  single  circuit.  3-phase    55  (xS  vn.    7       u  ' 
conductors  beinsr  Kn  n  .i  ^^-UOO-volt  Ime.  the 

and  ground  wire,  carried  on  40-f^  wooden  7,'"""';.'''"'  '''^P^°"^  ''"«= 
one-half  miles  from  the  power  hn,  J  ?  '^  ^""^  '^^  ^'''  ^en  and 
Canadian  Pacific  railvvav  Tev  th^"'  '  "  '""  '°"°^^  *^^  ''"«  °f  the 
east  and  Joins  the  road  ^uts  de  he  TT*"  '''"^  "'^  ^  *"^-  -"^h- 
the  Springbanlc  road  to  Sntigh^  ^tZTcT''  ^'T.^  '^  ^""^^^ 
tance  is  nearly  51  miles  from  th„  I        ^^'S^^O'-    The  total  dis- 

fon.  The  sec'ond  te  froT  he  Z^'^"/'^  '""^  ^^'^^^^  ^"^-^a- 
east,  runs  about  eight  miles  nortH  ^fN^tto  t^  ""l '  ^"^"  ^°"^^- 
township  24.  range  II,  and  thence  to  th!'  \  .  s°"th-east  corner  of 
hne.  These  lines  tran  mit  the  nol!  !  '"^'f  *'°'-^  P^'-^Hels  the  other 
fall  and  at  Kananaskis  Tall       ^  °"*P"*  °^  ''''  P'^"^^  ^^  Horseshoe 

incrlaX'fovTdeTt'tTjelyVfl"''  ?'  f ''^'^  ^^^  — ^'^  been 
Cement  Company  at  three  votTg^s  ^20^'°.!^  ''''  ^"^  *^^  Canada 
-  acco  pH3hed  by  means  of  3  Sl'fS/'/^o?'  ^  ^°'^^-  ^'''^ 
with  the  necessary  switch  apparatus  ^'^^O-k.v.a.  transformers, 

plate  facing  page  208)  is  at  the    In  nV?.  f^"^"^^'^'^  F^"  Plant  (see 
This  fall  is  about  two  miles  upstrllf  u""'  ^"  ^''^  ^°^  "■''ver. 

and  immediately  below  the   u  c  o'  ",  ^  '"'^  '''^"^  ^'"  P'^"^' 

The  total  descent  occursTn  fn  '  ^°^  ""^  Kananaskis  rivers 

fall,  and  then  a  series  oth,:  fa  L'  T"""''  '''''  ^'^  ^P'^^  ^"ove  the 
-ately,  55  feet.  Above  the  rapid  thTn"^  "  '°'-'J  ''^""'  °^'  ^PP--- 
the  banks  are  comparative"  owg^u^  "  ""'■'"'  '""^'^  ^''^"o-.' 
head  of  the  falls.  Below  the  {2  the  b  nk  """"""^  '""  '''''^'''  *°  ^J"* 
«owmg  through  a  wide  ca«on.    Th/^i;::^--^-^-^  ^j- 
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and,  on  the  west  side,  perpendicular,  rising  at  least  forty  feet  above 
the  water.  On  the  east  side,  the  slope  is  more  gradual  for  the  first 
few  hundred  yards,  but.  beyond,  they  are  high  and  abrupt. 

The  Canadian  Pacific  railway  crosses  the  Kananaskis  river  about 
250  yards  above  its  mouth,  and  crosses  the  Bow  river  about  one  mile 
above  the  fall.  The  presence  of  these  bridges  affects  developments  at 
this  point. 

PUn  of  .     '^^^  ^*"''  **  *^*  ^^^^  °^  ^^^  *3"'  ^'vcrts  the  water 

Derelopineiit  |"*°  *  ca"al  excavated  on  the  south  bank.  The  water 
is  conveyed  by  the  canal  to  an  intake  structure  provided 
with  racks  and  gates  for  controlling  the  flow.  From  the  intake  the 
water  ,s  conveyed  in  pressure  tunnels  to  wheels  placed  in  concrete 
scroll  chambers  situated  below  the  power  station,  and  thence,  in  draft 
tubes,  to  discharge  tunnels  leading  to  the  river.  The  plant  is  designed 
for  a  working  head  of  70  feet. 

A  JJ"""  u^?  ^''"^  frontispiece)  raises  the  water  to  an  elevation  of 
4  198.  which  was  determined  by  the  elevation  of  the  lower  chord  of 
«ie  Canadian  Pacific  Railway  bridge  across  the  Kananaskis-^  204  75 
The  top  elevation  for  flashboard  and  stoplogs,  authorized  by  the 
Department,  has  been  fixed  at  4,198.75,  or  six  feet  below  the  bottom 
chord.  The  dam  is  built  upon  a  Itdge  of  rock  extendng  practically 
across  the  river.  The  first  section,  approximately  200  feet  long  is 
nearly  parallel  to  the  centre  line  of  the  canal;  the  shore  end  of  this 
section  is  in  the  form  of  a  retaining  wall,  while  the  outer  180  feet  or 
that  portion  nearest  the  angle,  is  of  the  spillway  section,  comprised  of 
nine  17-foot  openings,  with  3-foot  piers  between 

The  central  section  is  174  feet  long,  and  is  provided  with  eight 
17-foot  openings,  with  3-foot  piers  between,  and  one  24-foot  opening 

'"  !  „  ["!  °^  ^  'P'"''^^-  '^^^  '""*'°"  '^  l'"*'^  partially  upon,  and 
partially  below,  the  ridge  rock  mentioned,  and  is  provided  with  two 
inspection  tunnels,  one  above  and  one  below  the  ridge;  drains  lead 
from  the  face  of  the  rock  to  the  inspection  tunnel.  In  addition,  a  line 
of  holes  was  drilled  along  the  face  of  the  dam  down  through  the  rock 
and  grouted,  to  close  any  seams  that  may  underlie  the  dam. 

The  third  section,  forming  the  connecting  link  between  the  cen- 
tral section  and  the  north  bank  of  the  river,  runs  upstream,  making  an 
angle  of  about  30  degrees  with  the  centre  portion.  It  is  268  feet  in 
length  between  abutments,  and  is  provided  with  sixteen  18-foot  open- 
ings, with  intermediate  piers  seven  feet  thick.  It  is  proposed  to  control 
these  18-foot  openings  with  stoplogs  operated  from  a  deck  running 
Hie  length  of  the  dam.  the  bottom  of  the  deck  being  at  elevation  4.205 
The  elevation  of  sills  of  these  openings  has  been  finally  determined  as 
4.181,  working  level  being  4.198.  which  may  be  raised  to  4.198  75  by 
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extnX' to  tIe'LTh  tn'  S  r''''  ^''  ^  ^^P-'-  -nne. 
a  drift  leading  into  Z  rock  ToL  I  '"  "*'"^'°"  '"  '^e  form  of 
of  this  drift  if  is  expected  to  ut  o7n  kT?  .''"^•"'^"' ^  ''^  — 
of  the  dam.  and  minLi  e  da„ge  to  the  s^'rtt  "''^\"°""'  '"«=  ^^ 
addition,  holes  were  drilled  in  front  of  1  V"  '^''  '''P''''    I" 

underpressure.  Access  to  the  ^0^  on  t  7'"'  '"^  ''^^"  ^-"ted 
a  shaft  in  the  block    formin^r^  t^^ 

third  sections.  This  haf  Tads  tj"T'°"  ^'"^^"  '^'  second  and 
■ng  to  the  lower  side  of  "m  ttre"""  1'  '"'  ^'^°  "=^^  ^"  °P- 
abutment  of  the  dam.  leadin.t  the  tlVel^'"  ^  '''''  '"  ^"^^  "^^^ 

tab.a;fri'sLsrit:::that  j;;^^:-  ^^  --  ^^'-  *- 

way  and  log  run.  the  discharge  is  denerl       ''"P''°"  °^  *^*^  ^°"- 
and  is  not  automatic  except  a^v^elta^Ln  tlT"  """"'  °'^"^^"°"' 

^^=^i'St^.^JfL£i!^CITY^F^ANANASKlS  DAM 


Elevation  of 
headwater* 


Discharge, 
in  sec.-ft.. 
through 
eleven  18-ft. 
sluices.  Eleva- 
tion of   sill. 
4,181 


Discharge. 

in  sec.-ft., 

through 

rollway  and  log 

run 

(automatic) 


4,195 
4,196 
4,197 
4.198 
4.199 
4,200 
4,201 


34,600 
38,400 
42,400 
46,100 
50,300 
54,400 
58,800 


Discharge, 

in  sec.-ft., 

through 

sluiceways 

and  with 

stop-logs  at 

elevation 

4.198 

(automatic) 


Total 

discharge. 

sec.-ft. 


34.600 
38,400 
42,400 
46,100 
51,240 
57,220 
64,250 


vening  spac«  being  filled  „i,h  day  Ld  Jh  f^Z'"""-  ""  •""" 

bottom,  and  80  feet  wide  or,  tnn-  ft,    u  '  ^  ^"^  "^'^^  on  the 

approximately  650  felttng       ^'      "  '°"°'"  ''''''''''  '^  '''^^-     It  is 

forlacVp^trUetd'^r:  '"'^  '  '''''''  ^"*°  ^^  ^^^^-  «- 
by  centra?  piers.  The'  nl  J^ri^ToS t'  '"*°  ^^^°  ^^^"'""^ 
gates,  though  stop-logs    work"S  Z.'°T  I  '"'^"'  °^  'f'^'"^^'- 

trance  piers'  EacE  bay  is  3" tft  wide  'd  "Z  ''  '''"'  '"  ''''  '"■ 
dividing  pier  being  L  Jeet  tid^  \t  "17:7  ''  '''''  ''' 
mechanical.  -Tiethod   of  operating   is 

^^^;^E!c.ali^.r^e  above  mean  sea  level,  43  feet  having  been  added  to  original 


if 


.1 
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Wide  passages  from  the  forebay  to  the  pressure  tunnels,  which  are 

Power  Sution  river 'banr'Th''"°"  ''•  ^"'^  '"  '"'"'^'•°"  ""«•  ^^e 
and  Equipment        ^^^  ''^"'*-     ^"e  necessity  of  placing  the  station  in 

of  solid  steel  .hl^'^''°"  ''"'  ''^'"'"'"'^'J  ^y  the  economical  length 
sub  stuctire  if  f  ^"^  '°""''""^  *'^'=  ^^""^^°"  ^"^^  '"^»>i„es.  The 
Lt  tlrcrtr'fJion""""'  ^"'  ^'^  -Pe-ructure  of  steel  and  hol- 

-^r^^fifpr-SSl^^^ 

line,  no  step-up  transformers  being  used  With  this  nrLt  . 
power  may  be  delivered  either  to  ^Exshaw  or  C  ,ga ^y  roTh  tt 
Horseshoe  Fall  plant,  the  two  plants  being  connected.  ^        " 

c-pact  *  wi,rr  n  '"■"'']  '''''  '^P^'  ^^'^'^  '^^  5.800  horse-posver 
c.pact  .  u.th  scroll  cases  formed  in  the  concrete,  giving  easy  en 
trance  to  the  wheels.    The  method  of  installing  these  wheels  irs7mil 

;ii.z^;r  ^^^  '^  ''-^  --^  ^^  ^^^  --^^  p>-  -  Keo  j  Tthi 

Jumpingpound  Creek 

Jumpingpound  creek  is  an  important  tributary  of  the  Bow  river 
nsmg  „,  numerous  branches  north  of  Fisher  range  and  soutTof 
the  Stoney  Indian  reserve.     It  follows  a  very  irregular  cours     in  a 

2T:t":t:tatrr '°"'  ^""'"^ '''  '°^ ''- '--  ^^-^' 

The  following  is  a  summary  of  discharges  at  the  gauging  station 
sabhshed  by  the  Irrigation  branch  of  the  Department  of   he  In  er" 
lor.  near  Jumpmgpound : 

MONTHLY  DISCHARGE  OF  JUMPINGPOUND  CREEK    NEAR 
JUMPINGPOUND  P.O..  ALTA 
jDrg-inage  area.  187  square  miles.) 


Month 

1908 

June    

July  

August  

September 

October  (1-26) 


Discharge  in  second-feet 


Max! 


829 

186 

57 

57 

40 


Mi 


mimum 


236 
57 
27 
20 
27 


Mean 

Per  square 
mile 

414.8 

101.9 

49.7 

28.7 

39.5 

2.21 
.54 
.27 
.15 
.21 

^Zi^'- 


dl 


.  V    ' 
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Month 


1909 

Af  ay 

June    

July  

August  

September  . 
October    .. 

1910 
April  (9-30)   .. 

May 

June    ....','"" 

July  

August   

September 
October 
1911 

May 

June  ......"■ 

July  

August   

September   . . 
October  (l-lQi" 

1912 
April  . . . 

May .';■■• 

June    ... 

July :;::;•■ 

August   

September 
October 

Apr'!    (15-30)     . 
May    

June    ..., 

Ju'y  .....'.■.■.'.■■■ 

August    

September   ....      ' 
October 

I9I4  

April  (4  to  30)  . . 

Alay 

June    ... 

July ::::;"■■ 

August  " 

September  .. . , 

October 

1915     

March  (lS-31) 
April  ...         '  "■ 

-May .■.■.■.■;■■■ 

June    ... 

July ;; 5, 

August   3- 

September     |  Ij 

Octobet 


Uischarge  in  second-feet 


Maximum    .Minimum 


Mean 


491 
311 
236 
117 
27 
20 

16 
27 
76 
16 
27 
117 
40 

392 
548 
548 
1.200 
366 
156 

220 
30S 
772 
1,384 
333 
276 
131 
950 

196 
441 
778 
240 
374 
137 
32 

456 

78 
111 
111 

35 

19 

70 


216 
48 
973 
784 
336 
054 
iw 
155 


76 

I    96 
I    57 

'    20 
20 

9 

16 

9 

3.5 
3.5 
9 
5 

30.8 
52 
73.4 
106 
109 
70.8 

19 
89 
41 
194 
95 
74 
78.2 
95 

22 
20 
70 
53 
42 
20 
24 


39 
39 
42 
14.4 
11.5 
8.6 
8.3 


19 

18 
103 
282 
411 
!!4 
82 
109 


222.8 
188.6 
121.3 
61.9 
24.7 
20.0 

12.8 

22.4 

40.6 

6.56 

8.9 

64.0 

.16.5 

127 
216 
205 
357 
184 

lis 

45.4 
175.9 
211.5 
708.1 
222.6 
144.7 
104.6 

95 

88 
144 
221 
119 
134 

52 
26 


143.0 
57.3 
70.4 
40.3 
18.5 
11.6 
26.0 


66 
28 
342 
1,042 
968 
241 
138 
129 


Per  »<iuare 
mile 


1. 19 
1.01 
.65 
.33 
.13 
.11 

.063 
.119 
.216 
.035 
.042 
.342 
.088 

0.679 
1.155 
1.096 
1.909 
0.984 
0,615 

.24 

.94 
1.13 
3.78 
1.19 

.77 

.56 

.51 

0.486 

0.796 

1.22 

0.657 

0.740 

0.287 

0.144 

.761 
.305 
.374 
.214 
.098 
.062 
.138 


.357 

.151 

1.850 

5.630 

5.2.?0 

1.300 

.746 

.697 


!!! 
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Ghost  River 

The  Ghost  river,  which  enters  the  Bow  on  the  north  side,  about  35 
miles  west  of  Calgary,  is  40  miles  long,  and  has  a  drainage  area  of  367 
square  miles.  Eight  miles  from  the  mouth,  it  divides  into  the  Main 
branch  and  the  North  fork.  Seven  miles  farther  upstream,  the  main 
stream  divides  again,  one  branch  retaining  the  name  Ghost  river  and 
the  other  being  known  as  the  South  fork. 

on/I'"^  ^°"''"'  °^  *''"*^  """"  ^'■3"<^''«s  are  at  about  the  same  altitude 
8000  feet  afx>ve  sea-level.  The  South  fork  rises  on  the  east  slope 
of  the  I-airholme  range,  and  issues,  through  the  gap  between  Fnd 
mountain  and  Saddle  peak,  into  the  foot-hill  country ;  in  a  distance 
of  eight  miles,  it  descends  2.000  feet,  or  250  feet  per  mile.  The  main 
branch  of  the  Ghost  river  rises  on  the  north  side  of  the  Palliser  range  • 
It  flows  south  of  Devils  I  lead  mountain  ard  out  into  the  foothills  The 
descent  of  this  part  of  the  Main  branch  is  not  as  steep  as  that  of  the 
South  fork,  being  approximately  133  feet  per  mile;  the  valley  through 
which  It  flows  IS  wide,  and  covered  with  gravel  and  debris  carried  down 
by  the  mountain  tributaries.  The  North  fork  rises  on  the  eastern  slope 
of  Castle  Rock;  its  slope  is  more  gradual  than  the  others,  and  the 
major  portion  of  its  drainage  area  is  in  the  foot-hills;  it  has  numerous 
tributaries  which  rise  in  the  swamps  and  sloughs. 

Studies  of  this  river  have  referred  mainly  to  storage  possibilities 
rather  than  to  the  development  of  power,  but,  even  for  storage  pur- 
poses the  Ghost  is  not  well  adapted.  It  might  be  considered  advis- 
able, at  some  future  time,  to  create  a  storage  of  4.000  acre-feet  for 
the  benefit  of  power  plants  on  the  Bow  river,  but  any  greater  storaee 
seems  impracticable.  ^ 

The  following  is  a  summary  of  discharges  at  the  gauging  station 
established  by  the  Irrigation  branch  of  the  Department  of  the  Interior 
at  Gillies  ranch : 


MONTHCV  DISCHARGE  OF  GHOST  RIVER.  AT  GILLIES  RANCH 

ALTA. 
(Drainage  area.  360  square  miles.) 


Month 


1911 
August  (17-31)   . 

September  

October    

November  (1-11) 


Discharge  in  second-feet 


Maximum 


1,118 

1,235 

359 

247 


Minimum 


532 
359 
228 
191 


Mean 


773 
505 
291 
219 


Per  square 
mile 


2.15 

1.40 

.81 

.61 


'■"'""      '"'"'       M,SN,n^NK.     1..^,       S,    MMM< 
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ft 


1912 
January 
February 
March 
April 
May 
June 
July 
Aufrust 
September 
October 
November 
December 

191J 
January 
I'ebruary 
March 
April 
Mar 

June 
uly 
August  .. 
September 
October   . 
November 
December 
1914 
January 
February 
March 
April 
May 
June 
July 

August  .. 
September 
October 
November 
December 

1915 
January 
February 
March 
April 
May 
June 
July 

August  . 
September 
October  . 
November 
December 


ilii 


-  jHiH- 
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Kananaskis  River 

The  Kananaskis  river  has  a  drainage  area  of  406  square  miles 
between  the  lakes  and  the  Bow  river.  It  flows  through  a  narrow  valley 
confined  by  h.gh  n,ountains-the  Kananaskis  range  forming  the  wS 
boundary,  and  the  Opal  range  the  east.  The  tributaries  a  esma 
mountam  torrents;  they  are  short  and  steep  and  carry  do^vn  arge 
quant.t.es  of  grave!  and  detritus.     The  river  valley  is,  on  the  whofe 

Tellf     f-  ,'^'"?  ''-'^  '^  "°'  *'^^  "^^'  ''-  ^^--  flows  leTwet 
aiternatmg  h>gh.   rocky  cliffs  and  gravel  and  clay  banks,  the  lltte 

through  which  the  nver  has  cut  its  way;  where  the  valley  is  wide  and 
at.  the  strean,  ,s  continually  changing  its  course,  especial;  dur!g 

'  an    fa  kiTlake":?';;    .^^  °"  i^^""'  ^''""^  ^°"^  '"■'-  ^^^-^  ^"^' 
ananask.s  lake  a  fall  of  approximately  25  feet  occurs;  for  the  rest  of 

the  course,  no  abrupt  descents  occur  but  the  fall  is  considerable 

Investigations  regarding  possible  storage  on  this  river,  in  connec- 

t.on  with  the  power-sites  on  the  Bow.  have  revealed  three    avourab  e 

han    '^oS  f  ^f  .^^apacity  at  the  three  sites  would  be  more 

iZtntri^Lr;!;;."  ^'^^^'°"' '  -'' '-  ^-^^^^  -  p-^-- 

The  following  is  a  summary  of  discharges  at  the  gauging  station 

::::^^r^:; '"'''-''" '--'  °^  ^^^  Departmen^f  ^,/i:;r 

MONTHLY   DISCHARGE   OF  K.ANANASKIS  RIVKR    NEAR 
KANANASKIS.  ALTA. 
^ (Drainage^ area.  395  square  miles.) 


Month 


Discharge  in  second-feet 


Ma 


ximum    Minimum  ,'      Mean 


415 
187 


1911 

September   r       ,  .--o 

October    I      H^ 

November  (1-11) 

1912 

January    

February    . , 

Afarch  

April    

May    

June    

Joly 


160 
132 
132 
149 
866 
3.006 
3.2.S8 


August    ,■„, 

September '         ''^'^'^ 


October 

N'ovember 

December 


898 
414 
314 
440 


430 
187 
111 

123 

118 

113 

108 

120 

478 

l.?62 

1014 

?4 

314 

120 

72 


Per  square 
mile 


715 
300 
152 

136 
129 
129 
128 
477 
1,582 
1,996 
1.424 
653 
376 
252 
204 


1.81 
.76 
.38 

.34 

.33 

.33 

.32 

1.21 

4.00 

S.04 

3.60 

1.65 

.95 

.64 

.52 


WW 
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"•rrrmfurny  , .,  .     ,  „„   iv„„,  ^^ 
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LAKE  MINVRWAj^KA  STORa«.f 

DLMaaLtKfci»ng_Bi,chant«  in  *«y-F— t.fr«n  J.n  lOii   to  Au«    1912 

-     -»tte ,  " ' 

^asSS'i_  of _  FiUi n(    B»5i_nj  •nd.prov.d ' ng 

for  j^onsUnt^  Oi«ch«rg^of  JOP    S<ic-_rt 

with  J6  ft.  of  Stpr« j« 


Con«ult>rf  E"g*n«ar 


/^  6     ASC'^UCI.J         Ch-f  £n(.-,.r 


obi^ 


*•"       + '912  , 


''"  """'"P-'-y  ^*/""-'  -   >^oU.r  Pc..r,  ofBo^  R,,,,:   fy   JB   Chall..,    C£ 


\ 
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Month 


1913 
January 
i'eliru.irv 
March  .'. 

.'»;)r. 

Mav    ... 

June 

July  .... 
August 


Discharge  in  second-feet 


October 
November 
December 
1914 

January    . . 

February    . 

March  . . . 

April  

May  

June    . . . 

July   

August   

September  . 

October    . . . 

November   . 

December 
1915 

January    . . . 

February   . . 

March 

April  

^'  y    

June    

July   

August  

September  . 

October   

November   . . 
December    . . 


Maximum 


195 

190 

170 

258 

1,648 

2.150 

1,545 


Minimum 


September  .'.'..'. ]-^^ 


1731 
764 
340 
277 

206 

180 

180 

224 

1.162 

2,370 

2,168 

1,198 

720 

700 

412 

275 

123 

163 
163 
383 

1,296 

5.380 

3,217 

1,645 

1.119 
630 
400 
298 


134 

140 

112 

112 

173 

1.406 

913 

1,015 

700 

286 

258 

200 

81 

75 

127 

139 

249 

1,090 

1.096 

700 

489 

426 

252 

110 

75 
97 

107 

128 

461 
1.109 
1,589 
1,119 

646 

383 

296       j 

204 


Mean      M'tr  s'luare 
mile 


168 

169 

136 

178 

492 

1,712 

1,245 

1,277 

989 

507 

306 

226 

142 

133 

153 

169 

722 

1,653 

1,702 

961 

599 

542 

311 

197 

97 

145 

133 

200 

921 

1,893 

2.010 

1.363 

811 

480 

328 

266 


.426 
.428 
.345 
.451 
1.25 
4.34 
3.15 
3.23 
2.50 
1.28 
.775 
.572 

.360 

.337 

.388 

.428 

1.830 

4.180 

4.300 

2.440 

1.520 

1.370 

.787 

.500 

.249 

.372 

.341 

.513 
2.360 
4.850 
5.150 
3.490 
2.080 
1.230 
.841 
.682 


Cascade  River 

Lake^storage  and  power  project  ^  M:nnevva„ka 

that  company's  power  p,.„„  at  Ho™™^  ,,n  S '"  """'"T  """ 
As  .he  da.  was  co„s.,„e.  i„  a  =a«o„  .i  ^i^^lS::^^::^^; 
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the  Dent   oTh'  T    ""'"'^•'r"^  "'"^^  "  ^^""^^  '''''  °"  '^e  Cascade, 
n^n      ^  "  ,    ''?'  '^°'*  a.lvantaKc  of  the  situation.     The  com 

panys  ongmal  plans  had  provided  a  simple  concrete  structure  w^h 
four  spd  way  sections,  but.  upon  .lemonstration  by  the  Wate    Power 
branch  of  the  possibihties  of  a  future  power  project,  to  be  constfuc^d 
and  operated  m  the  interest  of  the  Rocky  Mountains  Nationa    Park 
.he  company  readily  agreed  to  alter  its  original  designs,  and   ,av    one 
of    he  sp.1  way  openmgs  used  f.>-  an  intake  for  the  project     Accord^ 
.%'ly.  u,  place  of  the  fourth  shnceway  to  the  left  of  th    dan,    a  pen- 
stock openmg  has  been  provided,  with  all  pern.anent  works  Lessary 
for  r  cks    m  ake  p.ers.  stop-log  openings,  etc.   A   steel   thimble    to 
form    he  mtake  end  of  a  penstock  five  feet  in  .Iian,e,cr.  was  place!! 
This  dam  was  commenced  early  in  March,   1912.  and  hurriedly 
ompeted  „,  tune  to  store  the  summers  flood  of  1912  for  us    du  - 
"ig  the  following  wmter. 

Cascade  I'oz.cr  Projcct.-Tht  canon  of  the  Cascade  river,  in  which 
t  .s  proposed  to  develop  power,  is  about  seven  miles  from  Banff  and 
hes  directly  below  the  junction  of  Cascade  river  and  Dev^l  creek  the 
atter  carrymg  the  discharge  of  lake  Minnewanka.  The  area  trTbut  y 
o  the  nver  at  th.s  point  is  approximately  220  square  miles  o  v^S 
ake  Mu  „.wanka  forms  about  6  square  miles.  The  greater  potbn  of 
h.s  ba.-n  nes  at  considerable  ahitudes.  the  entire  wLr  supply  Tom 
.ng  from  mountam  streams,  springs,  and  glaciers 

P*rki  Branch  "'"^  ^^^^'  ^"V  development  at  this  point  will  be 
under  the  jurisdiction  of  the  Parks  branch  of  th^  n. 
partment  of  the  Interior.  All  privileges,  such  as  S.tw at  r  a^nd 
r^hts-of-way.  are  vested  in  the  Crown.  The  natural  conditions  on 
he  r>ver  no  longer  obtain,  since  the  storage  and  regulation  works  are 
complete  and  m  operation ;  but  the  influence  of  these  works  uoon  Z 
operation  of  a  power  plant  at  the  point  contemplated  :i;'be"rirS; 

Joint  Benefit  d.m^r'^^  r '^^  the  construction  of  the  Minnewanka 

ifStor.gr         J*"  ^y  'he  Calgary  Power  Company,  it  was  realized 
from  th-    .  .  ^°'"P^"y  would  not  be  the  only  beneficiary 

from  the  storage  created;  that  it  was  very  probable  that  other  pbnts 

f  "om  th'Tto?:::  "p  "  '^  '"■'•  ^^^^^  ^°"'^  -«-  ^--^  be-t 

irom  tnis  storage.     Provision  was  made,  therefore    for  th»  oK.  i  . 
control  by  the  Dept.  of  the  Interior  of  the  ;,pe;tro'f  fh        m.^  P  ^i! 
.on  was  also  made  for  reconsideration  and  reapportionment  of  the 
rental  payable  to  the  Department  by  the  Calgary  Power  Companv  or 

W  h^reTpTtTo  th'^'"^  ''T  '-'"^  '''-'-^'^  therebyTeTted: 
immefiiatelj  beluw  the  dam.  provision  was  made  for  discharge  or  re- 
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lease  through  the  dan.  of  a  continuous  minimum  vohm.e  of  water  of 

During  the  early  part  of  the  flood  season,  water  will  be  stored  in 
Mmnewanka  lake.     This  storage  shoulu  be  completed     olateTtn 

ovt   h;  dam'  rr'  '''"  T1  "^'^  ^^^"  ^■''  ''"'^'^y  ^"^'"^ 
over  the  dam.    A  flow  over  the  dam.  greater  than  150  secmd-feet   is 

pract.cal  y  assured  during  part  of  July.  August  and  September  so   i, 

tZ  r'^"'  ^'"  '^  ''''''''''  ^"""^  »he  summe"  mon  h       Th^ 

penod  synchromzes  with  the  time  of  heaviest  tourist  traffic  and  o 

curtirs.'"^'"'  "^^^  '°'''  ^  ^"^  ^-^"-'^  --"-tl  Tf'ci:! 

^     .    ^  It  is  to  be  noted,  however,  that  the  tourist  traffic 

Tourut  Traffic       m  Rocky  Mountains  Park  during  the  wime;  months  i^ 

theu,enf,h-  ''"'^'.'y.'"""^i"ir-  With  vigorous  encouragement  of 
the  use  of  this  park,  .t  .s  probable  that,  in  the  not  distant  future  the 
power  load  dunng  the  winter  months  for  park  purpos  s  wil  b  ecu.! 
to  ,f  not  greater  than,  that  for  the  summer  months.  The  Minnewara 
dam  produces  at  least  half  the  available  head  to  be  devebpeT  for  the 

^  >  for?Jr       t  '"^"'  °^  '"'T''"'  ^*°^^S«  ""  be  made  avail- 

hence  an  overdraft  for  peak  '  ads  would  be  available  of  pSf;  330 
c.f.s.  It  is  on  this  basis  of  flo.v,  i.e  330  c  f  s  th:,t  th.  P^^'^bly  330 
opment  has  been  worked  out  '  ^"°^'''^'^  ^"^"'- 
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for  the  full  capacity  of  the  plant,  but  only  sufficient  equipment  will 
be  placc.1  ni  the  station  at  first  to  develop  two-thirds  of  the  proposed 
Mation  capacity,  the  remainder  to  be  added  as  the  demand  warrants 


Method  or 
Development 


The  scheme  of  development  has  been  worked  out 
by  the  engineers  of  the  Dominion  Water  Power 
branch,  in  collaboration  with,  and  under  the  direction 
of.  Mr.  C.  H.  Mitchell,  whose  full  report  has  been  published  in  the 
annual  report  of  the  Dcpt.  of  the  Interior  for  1913-1914. 

Z;<;,«._Tlie  Minncwanka  storage  dam  at  the  upper  end  of  the 
canon,  to  be  used  as  an  intake  for  the  power  project,  is  of  concrete 
masonry  construction,  and  is  provided  with  means  for  discharging 
water  cither  through  stop-log  spillways,  or  through  a  low  level  sluice- 
way controlled  by  a  gate  valve. 

At  one  side  of  the  canon  one  of  the  stop-log  oi)enings  was  modified 
to  be  used  as  an  intake  to  the  penstock,  provision  being  made  for 
screens,  and  a  steel  thimble  five  feet  in  diameter  inserted  in  the  open- 
ing to  provide  a  connection  to  the  penstock.  This  thimble  is  set  at 
such  an  elevation  that  the  water  may  be  drawn  down  in  the  basin  with- 
out breaking  the  w.ter  seal  on  the  entrance  to  the  penstocks.  It  should 
be  pointed  out  that  the  power  project  begins  at  the  outside  end  of  the 
thimble:  the  cost  of  the  dam.  thimble,  etc.,  is  charged  against  the  cost 
of  creating  storage. 

Penstock  or  Flume.— The  penstock  connection  to  the  thimble  will 
lead  along  the  cliff  for  a  short  distance,  and  then  enter  a  tunnel  driven 
m  the  rock  along  the  south  side  of  the  canon;  the  tunnel  will  connect 
with  a  steel  penstock  so  designed  and  placed  as  to  provide  an  unsup- 
ported crossing  of  the  river  at  this  point.  After  crossing  the  river 
the  steel  penstock  will  join  one  of  wood,  seven  feet  in  diameter,  which 
will  convey  the  water  to  a  point  just  outside  the  power  house;  it  will 
be  under  pressure,  and  generally  in  cut,  though,  for  a  length  of  approxi- 
mately  150  feet,  it  will  be  carried  above  the  ground  on  concrete  piers 

The  lower  end  of  the  pen.stock  at  the  power-house  will  be  steel 
pipe,  eight  feet  in  diameter,  from  which  the  necessary  connections  to 
the  turbines  will  branch.  These  branches  will  be  fitted  with  valves  to 
control  the  flow,  and  the  penstock  itself  connects  directly  with  a  steel 
surge  tank  built  upon  the  side  of  the  hill.  The  tank  will  be  approx- 
imately 12  feet  in  diameter,  and  of  such  height  as  to  be  above  the 
highest  level  of  lake  Minnewanka,  and  thus  prevent  spilling  It 
will  provide  sufficient  hydraulic  regulation  in  the  operation  of  the 
long  pipe  line. 

Power  Station.-The  power-house,  which  will  be  placed  in  part  of 
the  present  river  bed,  will  be  of  concrete  construction,  protected  on  the 
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river  side  by  a  watt,  both  upstream  and  downstream,  from  the  power- 
house. The  equipment  will  consist  of  three  units;  each  turbine  will  b« 
of  600  iiorsc-jx)wer  capacity,  direct  connected  to  350-k.w.  generators, 
the  latter  having  excitrrs  mounted  on  the  outer  end  of  the  sliaft.  The 
generators  will  be  connected  through  the  necessary  switch  and  pro- 
tecting ajiparatus  to  the  transmission  line,  no  stci)-iip  transformers 
being  necessary. 

It  is  pro|)Osc(l  to  install  two  units  at  first,  one  of  which  will  act  as 
an  au.xiliary:  the  third  will  be  added  when  the  power  load  demands  it. 

The  following  is  a  summary  of  discharges  at  the  gauging  station 
established  by  the  Irrigation  branch  of  the  Department  of  the  Interior 
at  Bankhead : 

MONTHLY  DISCHARGE  OF  CASCADE  RIVER.  AT  BANKHEAD.  ALTA. 
(Drainage   area.   24lt   square    miles) 


Month 


Dif charge  in  second- feet 


19n 

August    (16-31)    .... 

"..•ptember   

Octoher    

November  (1-6)  

1912 

January  (1-4.  8-31)   . 

February   

March    (1-21.  27-31) 

April   

May    

June    

July   

August   

September   

October    

November   

December    

1913 

January    

February   

March    

April  

May    

June    

July  

August   

September  

October   

November   

December    

1914 

January   

February   

March    

April    

May    


Maximum 


714 
501 
296 
17S 

206 

119 

303 

261 

532 

1.500 

1.500 

1,695 

437 

1.362 

724 

522 

225 
169 
225 
513 
551 
1.240 
945 
90S 
507 
252 
805 
975 

372 
180 
164 
133 
414 


Minimum 


499 
298 
1.S6 
160 

70.8 

60.8 

58 

42.0 

62.1 
Nil 
8.5 

10 
Nil 
232 
107 

74 

128 
106 
150 
283 

3 

3 
101 
266 
86 
101 
194 
374 

155 

70 

77 
9.2 
2.6 


Mean 


624 
411 
226 
166 

148.7 
85.2 

101.6 
66.6 

301.4 

648.4 

337.8 

788 

289.2 

278 

290.4 

313.8 

166 
140 
184 
342 
259 
878 
417 
583 
350 
200 
377 
637 

217 
91.7 
98.4 
90.4 

126 


Per  square 
mile 


2..S4 

1.67 

.92 

.67 

.61 

.34 

.41 

.27 

1.22 

2.63 

1.37 

3.20 

1.18 

1.13 

1.18 

1.28 

.67 

.57 

.75 

1.39 

1.05 

3.57 

1.70 

2.37 

1.42 

.81 

1.53 

2.59 

.88 
.37 
.40 
.37 
.51 
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MONTHLY  DISCHARGE  OF  CASCADE  RIVER.  AT  BANKHEAD,  ALTA. 
Continued 


Month 


1914— (Con*. ) 

June    

July     

August     

September  

October    

November   

December    

1915 

January    

February   

March  

April  

May    

June    

July  

August   

September  

October    

November   

December    


Discharge  in 

second- feet 

Maximum 

Minimum 

Mean 

Per  square 
mile 

1,400 

i 
5.1    1 

890 

3.62 

1.014 

214 

625 

2.54 

322 

36 

172 

.70 

248 

36 

74.2 

.30 

259 

82 

206 

.84 

313 

163 

224 

.91 

422 

124 

158 

.64 

399 
503 
476 
356 
166 

2,607 
270 

1,178 
472 
246 
286 
180 


119 

146 

285 

161 

S.5 

51 

1,149 

286 

132 

157 

205 

143 


159 
266 
379 
216 
57 
843 
1,444 
764 
235 
202 
238 
166 


.652 

1.090 

1.550 

.885 

.234 

3.460 

5.920 

3.130 

.963 

.828 

.976 

.680 


Spray  River 

Spray  river,  one  of  the  largest  tributaries  of  the  Bow  west  of 
Calgary,  joins  that  stream  in  the  Rocky  Mountains  park,  at  Banff 
directly  below  Spray  fall.  It  is  between  40  and  50  miles  long  from 
source  to  mouth,  and  has  a  drainage  area  of  310  square  miles.  About 
eight  miles  above  the  mouth,  the  river  divides ;  the  eastern  branch,  the 
smaller,  flows  from  the  valley  between  mount  Rundle  and  Goat  moun- 
tain. From  the  junction  upstream,  for  about  17  miles,  the  west  branch 
flows  through  a  narrow  valley,  with  a  total  descent  in  this  distance  of 
750  feet.  In  this  stretch  there  are  very  few  important  tributaries.  It 
IS  (|uite  possible  that  a  limited  amount  of  power,  such  as  that  to  be 
developed  on  the  Cascade  in  connection  with  the  storage  at  lake  Min- 
newanka,  might  be  developed  on  this  river. 

The  Spray  lakes,  three  in  number,  lie  to  the  north  of  the  river 
1  hey  are  connected  with  it  by  a  stream  about  one-half  mile  in  length 
which  enters  just  below  the  mouth  of  Hogarth  creek.    As  a  capacity 
of  171,000  acre-feet  is  available,  the  possibilities  of  storage  on  these 
lakes  are  encouraging. 

The  following  is  a  summary  of  discharges  at  the  gauging  station 
established  by  the  Irrigation  branch  of  the  Department  of  the  Interior 
near  BanflF: 
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MONTHLY  DISCHARGE  OF  SPRAY  RIVER.  NEAR  BANFF.  ALTA. 
(Drainage   are.i.    305   square    miles) 


Month 


1910 
July    (15-31)     .. 

August  

September  

October    

December   (4-31 ) 

1911 

January    

February   

March  

April  

May  

Jiuie    

July ; 

August   

September  

October    

November   

December    

1912 

Januar)'    

February    

March 

April  

May 

June    

July    

August   

September  

October    

November   

December 

1913 

January    

February 
March  .... 

April  

May    

June    

jtiiy .■.■.'::.' 

August   

September  

October    

November    

December    


Discharge 

n  second-feet 

Maximum 

Minimum 

Mean 

[  Per  square 

- 

mile 

1.510 

862 

1,153 

! 

3.78 

1.042 

450 

784 

1        2.56 

545 

450 

490 

i         1.60 

545 

345 

443 

1.45 

390 

150 

237 

'          .77 

1 

255 

156 

199 

i          .65 

153 

138 

146 

.48 

157 

135 

143 

.47 

23,? 

116 

156 

.51 

5!.^ 

1         246 

389 

1  27 

2.640 

815 

2,011 

1         6.58 

2,332 

990 

1,523 

;        5.00 

1,020 

635 

829 

!        2.72 

752 

400 

544 

I         1  77 

395 

232 

315 

1  03 

300 

180 

226 

74 

260 

188 

209 

.69 

155 

146 

150 

.49 

150 

132 

141 

46 

141 

75 

108 

.35 

1.58 

108 

134 

44 

912 

152 

517 

1  69 

2.530 

469 

1,405 

4  60 

1.830 

1.065 

1.398       1 

4  58 

1.0.';6 

778 

907       i 

2.98 

826 

499 

664 

2.17 

524 

318 

428 

1  40 

330 
395 

144 
144 

272 
237 

.89 
.78 

222 

180 

202 

661 

180 

140 

151 

496 

1.58 
260 
1.085 
2,960 
l.,';06 
1.078 
1.096 
556 

1,16 
143 
221 
1,4.12 
741 
668 
.';62 
275 

146 
191 
535 
2.144 
1,041 
908 
703 
447 

.480 
.627 
1.75 

7:03 

3.42 
2.98 
2. .10 
1  47 

352 
278 

231 
184 

298 
225 

978 
.738 

1ft 


t    — 
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MONTHLY  DISCHARGE  OF  SPRAY  RIVER.  NEAR  BANFF,  ALTA.- 

Conlinued 


Month 


1914 
January   . . 
February  . 

March 

April 

May 

June    

July  

August  ... 
September 
October   . . 
November 
December 

1915 
January   . . 
February  . 

March 

April 

May    

June   

July  

August  

September 
October   . . . 
November   . 
December    . 


Discharge  in  second-feet 


Maximum 


227 

184 

180 

238 

1,196 

3,041 

2,565 

1,028 

575 

625 

446 

240 

198 

189 

187 

519 

909 

2,300 

2,085 

1,259 

712 

426 

329 

209 


Minimum 


150 
160 
126 
152 
290 
1.039 
1.028 
562 
409 
430 
227 
150 

162 
167 
148 
163 
486 
760 
1,188 
691 
405 
329 
210 
173 


Mean 


196 
170 
167 
180 
731 
1,942 
1,736 
772 
491 
533 
333 
183 


Per  square 
mile 


.642 

.557. 

.548 

.590 

2.400 

6.360 

5.690 

2.530 

1.610 

1.750 

1.100 

.600 


182 

.617 

179 

.607 

172 

.583 

276 

.936 

675 

2.290 

1,196 

4.050 

1,477 

5.010 

929 

3.150 

507 

1.720 

364 

1.230 

257 

.871 

m 

.654 

jS 
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ATHABASKA  RIVER 

General  outline  at  some  of  the  rapids 
Approximate  sca/e  V*/n//e-///ic/i 


CROOKED  AND  ROCK  RAPIDS 


S-^'SlIf^'' 


•^""oV/to^^^tfTao  f  • 


Oiciit 


Descend 


GRAND  RAPID 


II 


|! 


!: 


:'ii>iit-:3rTt'  'xatrnk*^ 
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CHAPTER  XII 
Athabaska  River  and  Tributaries 


The  Athabaska  is  the  most  southerly  of  the  three  great  tributaries 
of  the  Mackenzie.  It  rises  in  the  watershed  range  of  the  Rocky  moun- 
tains in  lat.  52°  15'  N.,  and.  after  a  north-easterly  and  northerly  course 
of  780  miles,  empties  into  lake  Athabaska.  Thence,  its  waters  are  con- 
\eyed  by  Slave  river  to  Great  Slave  lake  and  from  there  to  the  sea  by 
the  Mackenzie  river. 

Between  Lesser  Slave  river  and  Athabaska,  a  distance  of  66  miles, 
the  course  of  the  Athabaska  river  is  first  easterly  and  then  south- 
erly. In  width  it  averages  about  250  yards,  occupying  a  valley  350 
feet  deep  and  approximately  two  miles  wide.  The  current  has  a  fairly 
uniform  rate  of  from  three  to  four  miles  per  hour  and  the  river  is 
easily  navigable. 

From  Athabaska  to  the  Grand  rapid,  a  distance  of 
to'huSSSn  ^^^  ""••"'  ""*=  8:eneral  course  is  northerly;  its  width 
vanes  from  250  yards  to  400  yards,  and  the  current, 
except  for  occasional  accelerations,  averages  from  three  to  four  miles' 
per  hour  as  far  as  the  mouth  of  the  Pelican  river.  Between  Pelican 
river  and  the  Grand  rapid,  several  rapids  obstruct  navigation  in  low 
water,  but,  at  medium  or  high  water,  they  are  easily  ascended  and 
descended  by  the  steamer  ph-^ncr  between  Athabaska  and  the  Grand 
rapid.  This  portion  of  the  valK  is  from  300  to  400  feet  deep,  while 
owing  to  the  plastic  character  of  the  clay  shales,  the  banks  consist  of  a 
succession  of  slides.  The  grade  of  the  river,  between  the  mouth  of 
Lesser  Slave  river  and  the  head  of  the  Grand  rapid,  averages  2  6  feet 
per  mile,  or  a  total  descent  of  575  feet. 

At  the  Grand  rapid,  the  character  of  the  Athabaska  changes 
entirely.  Its  grade  increases  greatly  and,  in  the  next  76  miles,  or  as 
far  as  its  junction  with  Clearwater  river,  there  are  swift  and  danger- 
ous rapids  at  intervals  of  a  few  miles.  The  Grand  rapid  is  caused  by 
the  river  cutting  through  a  soft,  sandstone  terrace  of  Cretaceou= 
formation. 

After  passing  the  Grand  rapid  and  the  succeeding  rough  water,  the 
Athabaska  flows  quietly  for  over  20  miles  before  rushing  down  the 
Brule  rapid.  In  this  stretch  the  valley  is  deep  and  gorge-like  The 
banks  are  from  500  to  600  feet  high,  and  are  often  terraced  by  differ- 

f227| 


!!l 


f>: 


^U 


M  *    J 


228  COMMISSION   OF  CONSERVATION 

ential  denudation.  At  tlie  Brule  rapid  the  stream  is  shallow  and  con- 
tains many  boulders. 

The  Rrule  rapid  is  succeeded  by  16  miles  of  smooth  water,  below 
which  the  river  falls  in  quick  succession  over  the  1 '.oiler.  Middle  and 
Long  rapids;  all  of  these  occur  within  a  stretch  of  seven  miles.  The 
three  rapids,  which  are  similar  in  character  to  the  Brule,  owe  their 
existence  to  a  steeper  descent  than  usual,  combined  with  an  accumula- 
tion of  boulders  in  the  channel  of  the  river. 

Five  miles  below  Long:  rapid,  the  river  makes  a  sharp  bend  at 
Crooked  rapid,  where  two  ledges  of  limestone  project  into  the  stream 

from  the  right  side. 

Below  Crooked  rapid  the  stream  falls  ever  several  limestone  ledges, 
forn  ng  Rock  rapi<l  and  the  Little  Casca.le  and  Big  Cascade.  Thence, 
it  descends  unobstructed  for  eight  or  nine  miles,  to  Mountain  rapid 
which,  like  the  Cascades,  is  formed  by  a  low  limestone  ledge. 

The  descent  of  the  .\thabaska.  between  the  head  of  the  Grand  rapid 
and  the  Clearwater  confluence,  a  distance  of  76  miles,  totals  410  feet, 
an  average  of  5  4  feet  per  mile. 

Below  the  confluence  with  the  Clearwater  river  the 
River  Changes  character  of  the  Athabaska  again  changes  greatly.  The 
Character  ^^^-^^^  disappear  and  the  river,  enlarged  to  a  third  of 

a  mile  in  width,  flows  smoothly  at  an  average  rate  of  three  miles  per 
hour  The  valley  increases  in  width,  while  the  banks  gradually  de- 
crease from  an  elevation  of  about  400  feet  at  the  forks  to  the  level  of 
the  delta  at  the  entrance  to  lake  Athabaska.  In  passing  through  the 
delta  the  channel  divides  into  several  branches :  new  channels  are  con- 
stantly being  opened  and  old  ones  closed  by  the  spring  floods.  From 
the  forks  to  the  head  of  the  delta,  a  distance  of  l.W  miles,  and  thence 
to  lake  Athabaska.  an  additional  31  miles,  the  Athabaska  contains  no 
obstruction  to  navigation.  The  steamer  "Grahame,"  owned  by  the 
Hudson's  Bay  Company,  has  been  plying  on  this  portion  of  the  river 

for  several  vears. 

The  foregoing  general  description  of  the  riv*  may  be  supplemented 
by  a  more  detailed  description  of  its  rapids  and  flow.  During  the 
summer  of  l^ll  the  hydro-electric  engineer  of  the  Commissinn  of 
Conser^-ation  examined  these  rapids,  and  the  following  extr.ut  is 
quoted  from  his  report: 

The  difference  of  levels  in  the  various  rapids  was  obtained 
bv  means  of  aneroid  readings :  in  most  cases  readincfs  were  taken 
when  descending  and  checked  when  ascending  the  river.  At  the 
time  of  observation  fAug.  11  to  21)  the  river  was  unusually 
high  for  the  season  of  the  vear :  the  highest  water,  usually  occur- 
ring in  June  or  Julv.  is  about  six  feet  liigher  and  the  lowest  stage. 
at  the  end  of  April  or  beginning  of  May.  about  four  feet  lower 
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than  tliat  at  wliich  the  observations  were  taken.  Illustrating  the 
sudden  fluctuations  to  which  this  river  is  subject,  during  one 
night,  Aug.  23-24,  its  level  rose  some  six  feet,  almost  reaching 
the  high  water  mark.  This,  of  course,  is  unusual,  and  must  have 
been  caused  either  by  excessive  rain  near  the  head-waters  or  hv 
melting  snow  in  the  mountains,  as  it  was  afterwards  ascertained 
that  a  rise  had  als<i  been  observeil  in  the  Sinokv  river  on  or  about 
the  same  date,  and  on  the  .North  Saskatchewan  river  at  Prince 
Albert  on  /\ng.  28. 

The  rapids  of  the  Athabaska  river  are  long  and  have  relatively 
low  hea<Is;  these  condition^  naturally  imply  that  the  wide  fluctua- 
tion in  the  flow  of  the  river  will  materially  affect  the  working 
heads  when  developed.  Similar  conditions  occur  in  some  of  the 
rapi<ls  of  the  Saskatchewan  river,  where,  to  overconie  the  difficulty, 
it  has  been  suggested  that  each  turbine  unit  be  provided  with 
an  auxiliary  turbine  which  can  be  coupled  to  the  shaft  when  the 
head  is  low  and  there  is  an  abundance  of  water,  or  thrown  out 
of  use  when  the  flow  lowers  and  the  head  becomes  normal.  The 
problem  may  be  solved  in  a  similar  manner  when  the  rapids  of 
the  Athabaska  are  being  developed. 

Between  Athabaska  and  the  mouth  of  Lesser  Slave  river,  there 
is  only  one  important  rapid.  It  is  simply  a  swifter  part  of  the 
river  occurring  at  a  point  seven  miles  Ik-Iow  the  mouth  of  the 
Lesser  Slave  river,  where  the  Athabaska  is  divided  into  two  chan- 
nels by  an  island ;  the  descent  in  this  rapid  is  ten  feet  in  three- 
eighths  of  a  mile. 

Pelican  Rapid,  commencing  three-quarters  of  a  mile  below 
the  Pelican  river,  or  41  miles  above  the  Grand  rapid,  has  a 
descent  of  twelve  feet  in  two  miles.  Just  above  this  another 
small  rapid,  ending  at  the  mouth  of  the  Pelican  river,  descends 
five  feet  in  one-half  mile. 

Stony  Rapid,  37  miles  above  Crand  rapid,  has  a  descent  of  five 
feet  in  one-third  of  a  mile. 

Rapid,  seven  miles  below  Stony  rapid,  has  a  descent  of  eight 
feet  in  one  mile. 

Joli  Foil  Rapid.  20  miles  above  the  Grand  mpid.  as  indicated 
on  the  Geological  Survey  and  other  maps,  consists  of  the  Drift- 
wood, the  Major,  and  the  Wheel  rapids:  individuallv,  these  are 
of  little  importance,  the  Driftwood  having  a  descent  of  two  or 
three  feet  in  a  quarter  of  a  mile,  the  ^fajor.  a  descent  of  six  feet 
in  one-half  mile,  and  the  Wheel,  three  feet  in  one-half  mile. 

Grand  Rapid  is  much  the  most  important  rapid  of  the  .Atha- 
baska river,  particularly  from  a  water-power  standpoint:  it  ^s  150 
miles  distant  from  .Athabaska,  following  the  river,  but  onlv  about 
110  miles  in  a  straight  line.  The  river,  at  thi^  point,  is  divided 
into  two  channels  by  an  island  and  the  difference  in  elevation  of 
the  water  at  the  ends  of  the  island  is  32  feet :  thi=  descent  occurs 
within  a  distance  of  2,200  feet.  Below  the  main  rapid  are  two 
and  a  half  miles  of  rapids  and  swift  water,  called  the  "Little 
Graiii!"  nqitd,  with  i\  total  descent  of  10  foci.  Above  the  head 
of  the  main  rapid  is  another  rapid,  about  one-half  mile  long,  with 
a  descent  of  12  feet.     The  total  descent  is,  therefore,  approxi- 
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mately  54  feet  in  less  than  three  and  one-half  miles.  M.  C.  Hen- 
dry's survey,  in  1912,  shows  that  45  feet  head  can  be  developed : 
maximum  continuous  output,  approximately  9,500  h.p. ;  for  nine 
months  of  year  16.400  h.p.  would  be  available. 

Between  Grand  rapid  and  Brule  rapid,  are  two  other  rapids. 
One  of  these,  situated  at  point  Brule,  has  a  descent  of  ten  feet  in 
two  miles ;  the  other,  which  is  about  two  and  one-half  miles  above, 
has  a  descent  of  ten  feet  in  one  mile. 

Brule  Rapid  is  situated  22  miles  below  the  Grand  rapid,  or  six 
miles  below  Point  Briile ;  it  has  a  descent  of  eight  feet  in  slightly 
more  than  one-half  mile. 

Boiler  Rapid,  17  miles  below  Brule  rapid,  has  a  descent  of  25 
fei    in  three  miles. 

Middle  Rapid,  situated  three  miles  below  Boiler  rapid,  has  a 
descent  of  20  feet  in  one  and  one-half  miles. 

Long  Rapid  is  situated  three  miles  below  Middle  rapid.  It  is 
three  miles  long  with  a  total  descent  of  28  feet. 

Crooked  Rapid,  seven  miles  below  Long  rapid,  is  about  one 
and  one-half  miles  long,  and  has  a  descent  of  13  feet. 

Rock  Rapid,  one  mile  below  the  foot  of  Crooked  rapid,  is 
one  and  one-half  miles  long,  with  a  descent  of  12  feet. 

Little  Cascade  Rapid  is  three  miles  below  Rock  rapid.  It  has 
a  descent  of  ten  feet  in  two  miles,  and  includes  a  stretch  of  swift 
water  and  a  succession  of  rapids. 

Cascade  Rapid  is  situated  two  miles  below  the  Little  Cascade 
and  has  a  descent  of  seven  feet  in  a  distance  of  one  mile. 

Mountain  Rapid,  seven  miles  above  McMurray,  descends  eight 
feet  in  about  one  mile.  Midway  between  it  and  Cascade  rapid 
is  a  series  of  rapids  or  swift  waters  extending  over  a  distance 
of  four  miles  and  having  a  total  descent  of  15  feet. 

Moberly    Rapid,    two    miles    above    McMurray,    is    unim- 
portant ;  the  descent  is  only  two  or  three  feet  in  a  quarter  of  a  mile. 
The  foregoing  description  covers  the  portion  of  the  river  below 
the  mouth  of  the  Lesser  Slave  river.     Above  this  point  the  following 
power  sites  are  to  be  noted: 

Athabaska  Fall,  where  a  head  of  20  feet  could  be  developed 
to  give  637  h.p.  during  the  open  season. 

Tp.  56,  R.  XXI,  west  of  fifth  meridian,  where  a  head  of  42 
feet  would  give  9.550  h.p.  during  the  open  season. 

Tp.  58.  R.  XXI,  west  of  fifth  meridian,  where  a  head  of  80 
feet  would  give  18,000  h.p.  during  the  open  season. 
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Date 


Location 


DiKharge 

sec.  feet 


1911 


Sept.  18   Athaba»ka 

1912 

Sept-   >8   Sec8.tp.51.rge.2S,w.of5 

1913 

feb.    27    Athabaska 

Mar.   29    Athabaska 

Dec.  3-6   Athabaska 

Dec.  23-24   Athabaska 


28.783 

7.334 

2.820 
2.368 
4.313 
4,077 


Regular  gauging  stations  have  b««n  esUblished  on  this  river  near 
Jasper  and  at  Athabaska  by  the  Irrigation  branch  of  the  Department 
of  the  Interior.  The  following  are  summaries  of  monthly  discharges 
at  these  stations  since  their  establishment : 

DISCHARGE  OF  THE  ATHABASKA  RIVER.  NEAR  JASPER 
(Drainage  area,  1.600  square  milci.) 


Month 


1913 
jMly   (1-22)    ., 
Auffust    (5-31) 
September    . . . 

October    

N'ovember     . . . 
December    

1914 

January    

February   

March  

April   

May    

June    

July  

August   

September  

October    

N'ovember    . . . 
December    

1915 

January    

February   

March  

April  

May    

June    

July   

August   

September  

October    

November  

December    


Discharge  in  second-feet 

Maximum 

Minimum 
4,450 

Mean 

Per  square 
mile 

11.632 

7.268 

4.540 

13,428 

5.900 

a604 

5.387 

7,390 

2.422 

4,114 

2.571 

3,240 

1.110 

1.748 

1.092 

1,160 

650 

930 

.581 

807 

351 

552 

.345 

557 

354 

476 

.298 

380 

243 

556 

.348 

388 

271 

334 

.209 

853 

340 

574 

.359 

5,200 

820 

2,379 

1.488 

13.440 

3,904 

8,242 

5.151 

16,320 

6,924 

11,366 

7.104 

9.780 

4,670 

6,512 

4.070 

4.876 

1,908 

3,191 

1.994 

3.775 

1,124 

1.897 

1.186 

1,212 

660 

857 

.535 

715 

480 

540 

.338 

563 

494 

536 

.335 

490 

438 

463 

.289 

437 

402 

423 

.264 

1,430 

440 

752 

.470 

6,360 

1,135 

3.955 

2.472 

19,620 

4,200 

7,960 

4.975 

13.070 

7.230 

10,055 

6.2M 

16,220 

9,900 

12,043 

7.527 

8,160 

1,675 

3,430 

2.144 

2,130 

1.279 

1,592 

.995 

1,500 

620 

880 

.550 

853 

422 

717 

.448 

H 
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MONTHLY  DISCHARGE  OF  THE  ATHABASKA  RIVER    AT 

ATHABASKA 

(DrainaKC  area,  29,200  square  milet.) 


Month 


Diicharge  in  second-feet 


Martirnum 


1914 

January    

February     

March    '..'.'..'... 

April  ..'.'.'.... 

May    ' " ' 

June    

July    .■...■.■.■.■,■.'.■ 

August    

September  

Octoher    

1915 

January    

February    

March ' 

April  [[ 

May    " ' 

June    

July :; 

August   

September  

October    ,\,, 

November    I      g'lgo 

December    4010 


3.500* 
3,150* 
3.3<K)* 
12.300 
1K.4.S0 
108.640 
55.656 
23.S25 
17,800 
16,900 

3.890 
3.640 
6,800 
15,600 
20.450 
97,620 
92.080 
37,030 
22,300 
10,415 


Minimum 


2,900* 
2.630* 
3,(»(W)* 
3,175 
11.160 
11.340 
23.525 
16.(K<) 
11.5.K) 
8.700 


Mean 


3.330 

3.6^)9 

2,860 

3.232 

3.080 

4,044 

7,725 

11,616 

7,887 

13,112 

18,395 

40.510 

37,100 

58,539 

23.840 

29.365 

10.590 

15.007 

7.757 

8.929 

4.000 

5,460 

2.890 

3,340 

3.200* 
2,902* 
3,i61* 
4.615 
13.210 
56.223 
41,280 
19.358 
13.8.12 
12,572 


Per  s(|uare 
mile 


.110* 
.()99« 
.li«* 
.158 
.4,S3 
1.92S 
1.414 

.474 
.431 

.126 

111 

.138 

.398 

.449 

1.3H7 

2.004 

1.006 

.514 

..W) 

.187 

.114 


>,.i„i!.^"'"^*''*^*K.  -"^  J-""'^*?.'    Fe»"-"ary   and    March   estimated,   as   no   gauge 
heights  were  obtained  until  March  17.  u-unc 

Clearwater  River 

The  Clearwater  is  one  of  the  tributaries  of  the  Athabaska  river 
entering  it  at  McMurray.  It  winds  through  a  valley  which  has 
received  very  favourable  notice  from  many  travellers  and  explorers. 
Below  Methy  portage  the  stream  varies  from  200  to  400  feet 
in  width.  It  is  fairly  rapid  and  numerous  sandbars  have  formed 
in  Its  bed.  The  valley  is  from  one-half  mile  to  three  miles  wide,  and, 
in  the  greater  part,  contains  good  soil.  The  upper  region  is'  very 
heavily  wooded  with  large  timber.  On  the  slopes  of  the  valley,  which 
are  frofn  200  to  600  feet  long  and  rather  steep,  the  titnber  is  chiefly 
poplar,  with  some  spruce ;  when  the  be:ich  land  is  reached,  large,  open 
hay  meadows  are  frequently  seen. 

Five  rapids  or  falls  of  importance  occur  on  this 
te'S.wer,       "r^-    Whitemud    fall    offering    exceptional    natural 
advantages   for  water-power  development.     The    fol- 
lowing is  a  short  description  of  these  rapids,  taken  in  the  order    in 
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which  they  are  encountered  in  ascending  tlie  river  from  the  mouth; 
other  minor  rapids,  also,  arc  included : 

From  two  and  one-half  miles  below  to  one-half  mile  above  the 
mouth  of  the  Christina  river,  the  Clearwater  comprises  a  scries  of  swift 
waters  and  small  rapids;  the  approximate  descent  of  these  is  four 
feet  per  nnlc.  Five  miles  below  High-hill  river,  a  small  rapid.  5(JU 
feet  long,  descends  about  three  feet. 

lieginnihg  immediately  below  the  mouth  of  High-hill  river  and 
extending  for  one-half  mile  downstream,  small  rapids  and  .wift-waters 
make  a  total  descent  of  about  five  feet.  Five  milo  al,..ve  the  High- 
hill  is  a  stretch  of  one  mile  of  swift  water  Javing  an  additional  descent 
Oi  five  feet.  Just  below  the  Cascade  rapitl  is  another  stretch  of  swift- 
water  a  quarter  of  a  mile  in  length,  with  a  descent  of  three  feet 

Cascade  Rapid,  situated  about  24  miles  below  Methy  portage  has 
a  descent  of  16  feet  within  one  mile.  The  distance  by  the  portage  i, 
only  two-thirds  of  a  mile.  The  lower  portion  ui  tl,e  rapid  is  400  feet 
wide,  with  low  banks ;  the  upper  portion  narrows  to  200  feet  and  has 
high,  rocky  banks. 

Le  Bon  Rapid  has  a  descent  of  31  feet.  It  is  situated  one  mile 
above  the  Cascade  rapid,  and  is  one  and  one-half  miles  long,  following 
the  river,  but  only  one  mile  over  the  portage  road.  The  ri^er  varies 
in  width  from  200  to  400  feet  and  the  banks  are  low  on  both  sides 
except  at  a  point  half-way  down  the  rapitl.  where  the  rocky  banks  are 
40  feet  high.    There  are  five  islands  at  this  rapiil. 

One-half  mile  above  Le  Bon  rapid  a  small  rapid.  200  feet  lonir 
descends  two  feet. 

Big  Stone  Rapid,  one  mile  above  Le  Bon,  has  a  descent  of  6  5  feet 
in  a  third  of  a  mile.  The  banks  are  low  and  the  river  is  300  feet 
wide. 

.lux  Pins  Rapid,  three  miles  above  Big  Stone  rapi.l.  has  a  descent 
of  21  feet;  following  the  river  it  is  about  three-quarters  of  a  mile  in 
length  but  only  one-half  mile  by  the  portage  road.  The  river  here 
flows  between  cafion-like  banks  150  feet  high,  and  the  course  is 
slightly  sinuous ;  four  rocky  islands  occur  in  this  rapid 

A  small  rapid,  situated  one-half  mile  above  the  .\ux  Pins  has  a 
descent  of  two  feet  in  300  feet. 

Na-niral  Power  iVhitcmud  Pall  is  about  four  miles  above  the    \ux 

Development         Pins  rapid,  and    the  same    distance  below  the    point 

^c  ,.u  '''''^':5/''^ ''^^^ '^'■'^^'^s  the  bound- ry  between  Alberta 
and  Saskatchewan.  The  descent  is  40  6  feet  in  a  distance  of  a  quarter 
of  a  mile.  This  section  of  the  river  has  limestone  banks,  from  50  to 
7.  .eet  high,  while  an  isbnd  in  midstream  affords  splendid  conditions 
for  power  development,  as  the  wider  channel  is  not  over  200  feet  wide 
The  natural  head  of  40  6  feet  could  easily  be  increased  to  50  feet  bv 
submerging  small  rapids  above. 
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Lesser  Slave  River 

nav,gat.on  of  this  portion  of  the  river  by  ^  dtnL  dZT  ' 
erous  points;  as  this  has  not  !,  1  the  desired  eff,5f  I h5-,,  """" 
have  been  made  with  the  n..r^     ine  aesi red  effect,  additional  surveys 

.«;t.,  inaae  witn  the  purpose  of  improv  ne  naviMtinn  ;„  , 
efficient  manner.   Discharges  taken  at  Mirror  b  JQlT^^e  igor^""* 
ft.  on  Sept.  18.  and  4.342  sec.-ft.  on  Oct  9  ^        '^^  '*"- 

DISCHARGE  OF  LESSER  SLAVE  RIVER  AT  SAWRIDGE.  ALTA. 
JDramage  area.  6,520  square  miles) 


1915 ' 
May   (20-31) 
June 
July     . 
August   . . 
September 
October    . 
November 
December 


Pembina  River 

1  he  Pembina  river,  one  of  the  upper  tributaries  of  the  AthaK^i, 
fMt  b«l„„  the  le™l  of  the  ,„rm„„di„g  cooMrv  >JJi7«^^  , 

19,  77.  '""■■''  ^'  "  »'"'°<1  ■««■;  March  14,  70;  November 
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ATHABASKA     RlVliR     AND     TRIHUTAKIliS 


•2:u> 


A  gauKiiiK  station  was  cstablislicl  on  this  river  near  ICiitwistle  l.v 
the  Irrigation  branch  of  the  Department  of  the  Interior.    The  follow- 
nijr  IS  a  snmniary  of  monthly  (Hschar^es  at  this  station  for  l'M4: 
DISCHAROI-:  OK  TIU-    PKMfUN A   RIVKR.   NKAR    I-NTVVISTM-.  AI.TA 
(OrainaRf  area.  1.858  s<|iiare  miles.) 


Di.^charKr  in  sn-niul-feet 


.Month 

May   (8-.11)    

June    

July    

AllKlLSt     

September  

October    

Noveml>er   

Dcccmlier    

1915 
January    

I'-ebruarv    

March   ' 

April   

May 

June    

July  

August   

Sejitemtier   

October    

November   

I>ecember    


McLeod  River 

In  its  headwaters  the  McLeod,  a  mountain  trilmfarv  of  the  Atha- 
baska.  flows  over  a  bed  of  Rravei  and  stones,  with  uniform  and  rather 
stcc|)  K'rade.  but  without  conrent rated  falls.  The  channel  is  iH)where 
worn  down  to  l)ed-rtKk.  Where  it  crosses  ranjjc  X\  II  the  river  is  110 
yards  wi.lc  and.  ordinarily,  not  nH)re  than  two  feet  deep  at  the  ford. 
Although  the  volume  of  water  is  ^;^eafer  than  that  of  tiie  rembina. 
the  valley  is  comparatively  sliallow.  bcinjf  only  from  (K)  to  100  feet 
deep. 

At  a  point  on  the  Mcl.eod  river,  three  miles  from  ICdson.  im 
nie<liatcly  aN.ve  the  mouth  of  M,,,se  creek,  a  possible  jwwer  site  is 
rep<.rted.  The  site  is  at  a  rapid  one-third  of  a  mile  in  lenptli  with  a 
<lescent  of  \6  feet.  A  total  head  of  M)  feet  could  l,e  obtained  by  a 
dam  phce.l  at  the  head  of  the  rapid,  an.l.  with  an  estimated  minimmn 
flow  of  100  second-feet,  over  XV)  theoretical  h.p.  could  be  obtained 


.iximuin 

.Miiiiiiiiiin 
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2,2M 
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4.(48 
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17 

40 

1122 

.W 

V 

2<J 

(ll(> 

117 

.V) 

(Kl 

.O.Vi 

«WJ 

I2(. 

510 

274 

1.265 

2.«l 

418 

.li^< 

1(M'^4 

l.7«) 

4.2WI 

2. Km 

8.J52 

1.H25 

4.1.57 

2  2.?7 

1.720 

4(.S 

9iK) 
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.»77 
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2.10 

518 

.177 
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255 
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218 
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85 
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(M2 

^ '^mgszxs.*- 


'•r^j-:>rr- 


236 


COMMISSION   OF  CONSERVATION 
DISCHARGE  OF  THE  McLEOD  RIVER 


Date 


Sept, 

Feb. 

Feb. 

Mar. 

Apr 

May 

June 

July 

July 

July 

Aug. 

Aug. 

Sept. 

Oct. 

Sept. 

Oct. 

Oct. 

Nov. 

Nov. 

Dec. 


1912 

16  . 

1913 

17  . 

18  . 
U  . 
12  . 
22  . 
10  . 

S  . 
12  . 
U   . 

10  . 
2«  . 

11  . 
9   . 


Locality 


Just  below  lieavtr  Dam  river 


33-52-17-S 

■V AV.  5-52-18-5. 


2^'  I  -War  Thornton' 

21     '^^.'''^'''\ I 

7 

2!^  

17  "  I 


Discharge 
sec.-ieet 


471 

96 
59 
95 

304 

1.840 

1.666 

1.731 

947 

653 

1,670 

572 

361 

267 

550 

493 

448 

440 

237 

167 


A  gauging  station  was  established  on  this  river  near  Thornton  bv 
the  Irrigation  branch  of  the  Department  of  the  Interior.  The  follow- 
ing is  a  summary  of  monthly  discharges  for  1014: 

MO.VTHLY  DISCHAKCE  OF  THE  McLEOD  RIVER.  NE  \R  THORNTON 

(DrainaRe  area.  2.507  sr|itarc  milts) 


Month 


1914 
May  (18-31) 

June    

July  

.-XlIRUSt     

September   . . . 

October    

November    . .  , 
December    . . . 
1915 

January    

February    . . . . 

March  " 

.April   

May    

June    

July  

AuRUSt     

September   . . . 

October    

.N'ovembcr   . . . 
December    . .  . 


Discharge  in  second-feet 

.Ma.ximum 

Minimum 

Mean 

Per  square 

-  -    -      — 

mile 

1,640 

790 

1.365 

.544 

20..S84 

720 

7.453 

2.973 

5.220 

790 

2.144 

.855 

1.010 

480 

624 

249 

1.450 

480 

709 

.283 

720 

430 

571 

.228 

600 

208 

.%.? 

.145 

280 

75 

193 

.077 

150 

98 

122 

.049 

142 

81 

108 

.043 

235 

81 

ni 

.052 

7«8 

261 

556 

■>->> 

1.820 

560 

1,131 

.451 

33.688 

1.930 

7.198 

2.871 

27,220 

2,860 

9.720 

3.877 

4.2.30 

1,150 

1.843 

.  735 

1.420 

830 

1.063 

.424 

1,510 

830 

1.050 

.419 

760 

225 

492 

.196 

200 

162 

170 

.068 

'iwi^^mmsxt 


CHAPTER  XIII 
Eastern  Tributaries  of  Lake  Athabaska 


Black   River 

Black  river  flows  from  Wollaston  lake  to  lake  Athabaska,  in  a  gen- 
eral north-westerly  direction.  Between  Hatchet  and  Kosdaw  lakes, 
in  its  tipper  part,  it  is  broken  by  several  rapids,  with  single  descents  as 
great  as  20  feet. 

Farther  downstream  is  Thompson  rapid,  one  of  the  heaviest  rapids 
in  the  upper  portion  of  the  river ;  its  banks,  toward  the  foot,  are  low, 
while  the  upper  section  has  to  be  passed  by  a  short  portage,  35  yards 
long,  across  a  point  on  the  north  side.  Above  the  portage,  almost  to 
the  top  of  the  rapid,  the  banks  are  from  ten  to  fifteen  feet  high,  and 
consist  of  flat-lying  sandstone,  generally  cut  away  beneath  by  the 
water.    The  total  fall  in  the  rapid  is  approximately  30  feet. 

Manitou  fall,  lower  down,  was  so  named  by  the 
M«nitou  Fall  Indians  because  the  water  in  one  of  its  channels  dis- 
appears under  the  rock  for  a  short  distance.  Two 
streams  tumble  over  the  face  of  a  rocky  sandstone  ledge  into  a  nar- 
row channel  about  25  feet  wide ;  thence  part  of  the  water  rushes  to  the 
left  in  an  open  channel,  while  the  remainder  flows  for  about  20 
yards  under  the  rock ;  both  streams  fall  into  a  wide,  shallow,  rocky 
basin.  The  fall  is  15  feet  in  height  and  ip  passed  by  means- of  a  port- 
age 120  yaids  long,  on  the  south  side. 

Brink  rapid,  one  mile  long,  has  a  total  descent  of  25  feet,  where 
the  water  rushes  over  ledges  of  sandstone.  The  banks  consist  of  low, 
sandstone  clifTs  and  a  ridge  of  sandstone  extends  along  the  north  side 
of  the  river.  From  this  rapid,  as  far  as  the  head  of  Hawkrock  rapid, 
is  a  stretch  of  one  mile  and  a  quarter  of  quiet  water,  with  banks  of 
sandstone  35  feet  high.  Hawkrock  rapid,  just  above  the  mouth  of 
Hawkrock  river,  has  a  fall  of  fmm  eight  to  ten  feet.  In  its  upper  part 
the  banks  of  reddish  sandstone  are  ten  feet  in  height. 

North  rapid,  one  mile  in  length,  has  a  total  descent  of  about  15 
feet.  Like  the  preceding  rapids,  it  is  fairly  deep  at  the  head  but  wide 
and  shallow  at  the  foot.  The  bed  of  the  rapid  is  filled  with  boulders. 

At  the  head  of  Middle  lake  is  a  long  chain  of  rapids  and  falls, 
with  a  total  descent  of  120  feet  within  a  distance  of  three  and  one- 
half  miles.    The  lowest,  Elizabeth  fall,  alone  comprises  80  feet  of  the 

(237) 


I 


if 


•'SMUtms 


.  imr^^^snf:  "^m^^^sm^rnkJi  iniiiLu. 


238 


COMMISSION  OF  CONSERVATION 


total  descent.  The  river  here  forms  a  turbulent  rapid  one  mile  in  length, 
broken  by  heavy  cascades  and  falls  from  eight  to  ten  feet  in  height 
The  north  bank,  thickly  wooded  with  black  spruce  and  birch,  rises 
gradually  toward  distant  green  hills;  the  slope  is  underlain  by 
reddish  gne>ss.  The  south  side  of  the  valley  is  composed  of  abrupt 
sandstone  cliffs,  often  vertical,  rising  to  a  height  of  100  feet  above  the 
water.  Rounded  bosses  of  gneiss  also  rise  in  the  bends  of  the  south 
bank,  while  wooded  islands  and  jagged,  granite  rocks  constantly  im- 
pede and  obstruct  the  foaming  torrent. 

Immediately  below  Middle  lake  a  series  of  strong  rapids  has  a 
total  descent  of  about  160  feet.  The  lowest  rapid  is  a  beautiful  cascade 
where  the  water  tumbles  over  a  ledge  and  then  rushes  in  two  narrow 
gorges  past  a  rugged,  rocky  island.  The  portage  along  these  rapids 
IS  1  -9  miles  long.  ^ 

Cree   River 

Where  Ci^e  river,  a  tributary  of  Black  lake,  emerges  from  the 
north  end  of  Cree  lake,  it  is  200  yards  wide,  with  sandy  bottom 
and  low  banks  wooded  with  small  Banksian  pine  and  spruce  It 
soon  becomes  very  rapid,  with  a  current  of  from  six  to  eight  miles 
per  hour,  flowing  over  a  bed  of  sandstone  fragments.  Six  miles 
below  the  lake  a  long  rapid,  known  as  Hawk  rapid,  has  a  total  descent 
of  from  30  to  40  feet  within  a  distance  of  two  miles. 

For  20  miles,  strong  rapids  succeed  each  other  in  an  almost  con- 
tmuous  series.  The  river  first  becomes  narrow  and  swift,  often  with 
a  current  of  ten  or  twelve  miles  per  hour;  it  then  expands  gradually 
mto  a  shallow  stream  flowing  over  a  wide  bed  of  gravel  and  boulders 

in  lino^rr''"?,/''?"^'  ^^°  ^'  ""°*''"  ''^^^y  ••^P'd'  'hree  miles 
in  length,  has  a  fall  of  about  40  feet.  Hills  of  boulders,  varying  in 
height  from  100  to  ISO  feet,  rise  on  each  side,  and  the  bed  of  the 
stream  i^  formed  of  boulders  that  have  fallen  from  the  sides.  The 
upper  portion  of  the  rapid  is  deep  and  narrow,  while  the  lower  stretches 
are  wide  and  snallow. 

Geikie  River 

Geikie  river  is  the  principal  tributary  of  Wollaston  lake.  It  rises 
•n  several  small  lakes,  near  the  source  of  Foster  river,  and  flows  north- 
eastward through  a  drift-covered  country,  between  low,  sparsely- 
wooded  banks.  For  long  stretches  it  is  straight  and  sluggish,  having 
the  appearance  of  a  wide,  quiet  river  or  chain  of  long,  narrow  lakes 

From  a  point  situated  immediately  below  the  mouth  of  the  Poor- 
fish  nver  to  Big  Sandy  lake  in  the  upper  part,  these  quiet  stretches  are 
broken  by  numerous  rapids  flowing  over  beds  of  boulders  and 
descending  as  much  as  45  feet. 


CHAPTER  XIV 
Peace  River 


Peace     _ 
RiTer  Canon 


Peace  river,  formed  by  the  junction  of  the  Finlay  and  Parsnip, 
two  mountain  rivers,  is  the  largest  and  longest  of  the  tributaries  of 
the  Mackenzie.  It  rises  in  and  drains  a  great  area  west  of  the 
Rocky  mountains ;  continuing  eastward,  it  intersects  the  axis 
of  that  range  and  drains  the  country  bordering  its  eastern  slopes, 
through  four  degrees  of  latitude.  Its  length,  from  the  con- 
fluence of  the  Finlay  and  Parsnip  rivers  to  the  point  at  which  it  unites 
with  the  waters  flowing  from  lake  Athabaska  to  form  Slave  river, 
is  780  miles,  but,  measured  from  Summit  lake,  the  source  of  its 
principal  branch,  is  approximately  905  miles. 

Peace  River  canon  is  situated  in  British  Columbia, 
just  outside  of  the  western  boundary  of  the  Peace 
River  Block.  The  descent  of  the  water  in  the  caiion  is 
fairly  uniform,  except  near  the  head,  where  there  is  a  fall  of  approxi- 
mately 25  feet  in  one-half  mile.  This  latter  descent  is  concentrated 
at  two  chutes  over  ledges ;  one  is  situated  at  the  head  of  the  canon  and 
the  other  one-half  mile  bek)w,  with  rapids  intervening. 

The  narrowest  point  in  the  caiion  occurs  at  its  head,  where  the 
distance  from  bank  to  bank  is  only  200  feet.  The  total  descent  in 
the  water  from  the  head  to  the  foot  of  the  canon,  as  obtained  by 
aneroid  barometer  readmgs,  was  found  to  be  223  feet. 

The  total  length  from  head  to  foot,  following  the  wa  ,  is  18  25 
miles.  The  portage  trail,  which  is  11  miles  long,  follows  \-:rv  cbselv 
a  straight  line  from  the  head  to  the  foot  of  the  caiion.  The  -pper 
section  of  this  trail  passes  between  two  hills.  Portage  mountai  on 
the  south  and  Bulls  Head  mountain  on  the  north  side,  and.  ex.  r>t 
over  a  distance  of  about  one  mile  at  each  end,  the  trail  has  an  eleva- 
tion vary-ng  between  800  and  1.000  feet  above  the  water  level  at  the 
lower  end  of  the  canon. 


Deep  and 

PictareMHie 

Valley 


Between  Smoky  River  forks  and  the  mouth  of 
Battle  river,  a  distance  of  108  miles,  the  general  course 
of  Peace  river  is  northerly.  Its  average  width  in  this 
distance  is  approximately  400  yards  but  it  expands  occasionally  to 
nearly  twice  this  distance.    The  current  has  a  uniform  rate  of  about 
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four  „„les  per  hour.  The  deep  valley  is.  in  portions,  very 
picturesque.  It  ,s  about  two  miles  wide  and.  at  the  mouth  of  Smoky 
nver.  the  water  ,s  not  less  than  700  feet  below  the  level  of  the  plateau 
Toward  Uie  north  the  valley  becomes  graduallv  shallow;  at  Battle 
nver  .ts  bottom  .s  only  600  feet  below  the  plateau.  The  banks  are 
often  scarped  and.  where  composed  of  sandstone,  are  precipitous. 

Lelow  I'.attle  nver.  as  far  as  the  \er„,ilion  fall  and  rapids,  a  dis- 
ance  of  nearly  200  n>iles.  Peace  river  is  without  striking  features- 

per  ZT^.    r'!;  '"'"^ '  ""■'•^™  "^^  °^  ^'^-^^•^^  -•'« 

per  hour.  The  valley  decreases  in  depth  to  approximately  100  feet 
a-Kl  he  sandstone  cl.ffs  which  lend  variety  to  the  upper  s'tretches  of 
the  nver.  disappear.  They  are  replaced  by  grassy  and  wooded  slopes, 
or  by  the  sombre,  clay  shales  of  the  cretaceous.  Islands  are  more 
numerous    while  the  bars  are  composed  of  sand  instead  of  gravel 

Verm,ho„  Rat>tds  and  CA«/..-Below  Fort  Vermilion.  Peace  river 
flows  m  an  easterly  direction  for  approximatelv  fiftv  miles  to  the  Ver- 
thl  a".  K  r  •'■'^'''''-  ^'"'""*°"  ^''"-  ^'^''^'  Cascade  rapids  on 
lecige  "  '""'"''  *'■■  '^'  """  ^""'■"'^  "^'^  ^  '°^-  ''■'"^''t°"e 

This  fall  is  the  fir>t  obstruction  to  navigation  encountered  in 
descending  the  Peace  river  from  the  Peace  River  canon.  First  the 
rap.ds  occur,  extending  over  a  distance  of  one-half  mile,  where  the 
nver  makes  a  slight  bend:  then  comes  swift  water  for  three-quarters 
th/  r"'^'' ;''''''f'i  ^y  ^^Pids  again  for  one-half  mile  and.  finallv. 
he  sheer  drop  of  the  chute.  A  reflecting  level  showed  the  descent 
■n   the   first   rap,ds   to  be   10.1    feet.     The  banks  of  the  river  here 

!^!I;»,  u  '  I"  '^^  '''^"  "P''^'  "^^''^  ^^  ■'"■*"3t<^^  immediately 
.hove  the  chute,  was  found  to  be  4.4  feet  and,  in  the  chute  itself.  12.[ 

wTl-n  ;,";  'J  ''''""'  °^  '^'  '^^''^'  ^"'l  '^'''^  "  26.6  feet 
ZnZe  tTVu  :"'  '"'  ^'^^"-nnarter  miles.  The  banks  in  this 
part  are  50  feet  h.gh,  consisting  of  hard  limestone.     The  water  was 

two  f'eeHn  Tt"  '''  '" V"^  "'''''■  '"^  '^  "--"'-^  ^^"^  -°*^" 
chute  from  one-half  to  one  mile,  and  the  widest  point  is  near  the 

m.-vfr^  "'■  u"t  ^"'"'^'-'^^''^    '■apicis    are    situated    about  115 

m.es  below  tb.  Vermilion  chute.      They    consist  of    four    pitches 

xtendmg   overa    distance  of    five   miles    and    separated    by'  slack 

«ater.    The  rap.ds  become  merely  swift  water  when  the  river  is  at  a 

but,  even  then,  the  greatest  descent  in  any  one  pitch  is  only  eight  feet 
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in  three-quarters  of  a  mile,  occurring  in  the  pitch  farthest  downstream. 
These  rapids  are  of  httle  value  from  a  water-power  standpoint. 

Mr.  F.  D.  Wilson,  late  post  manager  for  the  Hudson's  Bay  Com- 
pany at  Fort  Vermilion,  kindly  compiled  the  table  and  furnished  the 
following  interesting  information  respecting  the  opening  and  closing 
of  the  Peace  River  navigation : 

OPENING  AND  CLOSING  OF  NAVIGATION  ON  PEACE  RIVER.  AT 

FORT  VERMILION 


Year 

Ice  began 
to  move 

First  crois- 
ing  in  boats 

Ice  began 
to  drift 

First  cross- 
ing on  ice 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

May  4 

Apr.  23 
May  11 
May  3 
Apr.  29 
Apr.  25 
May  2 
Apr.  20 
Apr.  23 
May  5 
Apr.  14 
Apr.  26 
May   I 
May  3 
Apr.  17 
Apr.  27 
Apr.  20 
May  6 
Apr.  30 
May  20 
Apr.  25 
Apr.  29 
Apr.  29 

May  8 
May  1 

May  IS 
May  10 
May  6 
Apr.  29 
May  5 
Apr.  26 
Apr.  27 
May  10 
Apr.  20 
May  3 
May  6 
May  13 
Apr.  24 
Apr.  30 
Apr.  22 
May  13 
May  5 
May  22 
Apr.  28 
May  3 
May   1 

Nov.  16 
Oct.  29 
Nov.   4 
Oct.  31 
Nov.   1 
Nov.  7 
Nov.  7 
Nov.  10 
Oct.  27 
Oct  20 
Nov.   4 
Nov.   2 
Nov.  4 
Nov.  11 
Nov.  16 
Oct.  23 
Nov.  10 
Nov.  8 
Oct.  28 
Nov.   S 
Nov.   1 
Oct.  31 

Nov.  30 
Nov.  12 
Nov.  8 
Nov.  4 
Nov.  10 
Nov.  IS 
Nov.  10 
Nov.  13 
Nov.   1 
Nov.  12 
Nov.  15 
Nov.  6 
Nov.  8 
Nov.  19 
Nov.  30 
Nov.   1 
Nov  16 
Nov.  13 
Nov.   2 
Nov.  13 
Nov.  9 
Nov.   9 

MONTHLY  DISCHARGE  OF  PEACE  RIVER  AT  PEACE  RIVER 

CROSSING 


Month 


191S 
May  (28-31) 

June  

July   

August    .... 
September    . . 

October  

November    . . 
December   . . 


Discharge  in  second-feet 


Maximum     Minimum 


165.350 
183.400 
338.850 
95.550 
43.800 
42.960 
42.600 
11,140 


156,900 
129.400 
102.700 
43.800 
23.700 
20.950 
11.160 
10.250 


Mean 


161.512 
144.236 
158.518 
63.979 
31,902 
27.468 
18.301 
10.786 


i 
i 


V 


16 


^;^^ 


■'^^N 


f%^.r:' 


CHAPTER  XV 
Slave  River  .nd  Tributaries  of  Mackenzie  River 


interr„nt^,l  ,"'"'""**•  "  '"  ^^^sily  navigable,  but  its  course  is  then 
trict  to  the  east.  Jfneissic  spur  irom  the  Laurentian  dis- 

Fort^Sn^th''''T^";:„"""^^'  '^''''  '^*^^-"  ^mith  Landing  and 
Smith  LLdin^  *  '''  encountered  ,n  descending  the  river  from 

Cassette  Rapid  is  situated  two  miles  below  Smith  I  andinrr      i 
the  river  contains  numerous  small    rockv  isl  Jh«  ^    '  "*^-  where 

eastern  channel  show  a  descent  of  Sfelt.    Y"t  '''*'"  '"  ^''^ 

between    n^lT-ff  ^      '''°'^  "*  *°'''  ^<^^«"t  of  37-4  feef 

river,  ,h,  rapid  .«e„ds  to,   al»„, "™   mite   bt^'       "7'""  "" 
(aion,,h.    por,a„    pa.h,    ,».  IZ^T^' M^t    'Z' 
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Stream,  three-quarters  of  a  mile.     The   rocky  banks  are   from   50 
to  100  feet  high. 

Pelican  Rapid  is  a  continuous  stretch  of  rapids,  without  any  con- 
siderable  concentrated  fall.  It  extends  over  a  distance  of  three  miles 
or  practically  from  the  foot  of  Nfountain  rapid  to  the  head  of  Drowned 
rapid.    The  descent  in  this  rapid  is  about  10  feet. 

Droivned  Rapid  is  one-half  mile  long,  with  a  descent  of  13  feet. 
The  stream,  three-quarters  of  a  mile  wide,  has  rocky  banks  100 
feet  high  on  the  west  side;  on  the  east  side,  numerous  islands  occur 
and  the  banks  are  only  from  25  to  50  feet  high. 

The  distance  from  the  head  of  Cassette  rapid  to  the  foot  of 
nro  led  rapid  is  15  miles  and  the  total  descent,  including  swift 
waters  between  the  five  rapids  above  mentioned,  which  are  not  in- 
chided  in  the  figures  given,  is  about  135  feet. 

Helow  the  rapids,  the  banks,  whicii.  at  fir.=.t.  are  about  100  feet 
high  and  terraced  in  places,  become  lower  as  one  descends  the 
river.  Eighteen  miles  below  Fort  Smith  is  the  mouth  of  the  Salt  river 
below  which  the  stream  presents  few  features  of  interest.  Its  average 
width  IS  about  one-half  mile,  but  it  frequentlv  expands  around  islands 
to  twice  this  width.  On  both  sides  are  level  plains  which  extend 
as  far  as  the  eye  can  reach  and  support  extensive  forests  of  white 
spnice  and  Banksian  pine,  mingled  with  larch  and  rough-barked  and 
smooth-barked  poplar.  Sandy  beaches,  bars  and  islands  occur  In  thi- 
part  of  the  river:  these  are  constantly  shifting,  being  built  up  and 
removed  by  the  spring  freshets. 


Lockbart  River 

The  Lockhart  is  a  short  stream  connecting  Artillery  .ake  with 
the  eastern  arm  of  Great  Slave  lake.  It  is  only  24  mu^-s  in  length 
but  the  descent  in  it  is  very  steep.  The  most  important  fall  on  it 
IS  Parry  fall  with  a  descent  of  85  feet  but  there  are  five  others 
with  descents  ranging  up  to  50  feet.  The  total  descent  in  this  short 
river  has  been  estimated  at  668  feet  which  gi  s  it  an  outstanding 
value  as  a  water-power  stream. 


Hay  River 

Hay  river  rises  near  the  headwaters  of  the  Fort  Nelson  river 
and  flows  in  a  north-easterly  direction  for  300  miles  to  Great  Slave 
lake.  Grassy  and  partly  wooded  plains  extend  northward  from 
Peace  nver  and  skirt  its  southern  shores,  but  do  not  cross  it  Thi* 
river  may  be  regarde<i  as  practically  the  northern  limit  of  the  prairie 
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country.  Hay  river,  like  Slave  river,  enters  Great  Slave  lake  by 
several  channels  at  the  extremity  of  a  point  formed  by  the  deposition 
of  silt. 

Its  banks  are  V)w  and  prassy  and  the  country  on  both  sides  it 
heavily  wooded.  Ascending  the  river,  the  general  elevation  of  the 
country  increases,  the  valley  becomes  higher  and  wider,  and  border- 
ing flats  make  their  appearance.  The  current  at  the  mouth  is  gentle 
but.  as  the  river  is  ascende.l.  increases  in  rapidity  and  breaks  into  rip- 
ples on  the  bars.  The  valley  then  contracts  into  a  gorge  and  its  high 
walls,  buttressed  below  by  an  embankment  of  fallen  fragments 
appear  to  overhang  the  stream ;  the  latter,  reduced  in  width  to  100 
feet,  dashes  turhulently  along  the  boulder-filled  channel. 

The  gorge  suddenly  ceases  at  Alexandra  fall  and  the  river  plunges 
over  the  hard  limestone  band,  through  which  the  gorge  is  cut  with 
a  sheer  descent  of  85  feet.  This  exceedingly  picturesque  fall  presents 
a  clear,  unbroken  sheet  of  falling  water.  From  its  base  the 
river  flows  along  rapidly  for  about  one  mile  to  a  second  fall  of  about 
50  feet,  below  which  are  three  miles  of  rapids.  At  the  lower  fall,  the 
chfr  IS  broken  down  near  the  centre  and  the  descent  of  the  water  is 
mterrupted  by  projecting  ledges.  Above  the  fall  the  valley  is  almost 
imperceptible ;  the  stream  has  failed  to  produce  more  than  a  feeble 
impression  on  the  hard  limestone  beds  which  floor  the  surroundine 
country. 

Liard  River 

The  Liard  river,  one  of  the  principal  tributaries  of  the  Mackenrie 
has  Its  source  wc.t  of  the  Rocky  mountains.     One  of  its  branches 
reaches  to  within  150  miles  of  the  sea  and  drains  the  eastern  portion  of 
the    broken    country    lying    between    the    Rockies    and    the    Coast 
wTm    ^^'^^J'^"^'^"  "»<^"''  through  four  degrees  of  latitude,  from 
5K     N.  to  62'   N..  and  interkick  with  those  of  the  Yukon.  Stikine 
Skeena.  and  Peace  rivers.     In  its  upper  part,  it  divides  at  intervals 
into  three  nearly  equal  streams,  the  Dease  river  in  British  Columbia 
the  Frances  river,  and  the  branch  which  retains  the  common  name 
Rising    in    the    elevated    country    west    of    the    Rockies,    the    I.iard 
falls    rapidly   toward    the   east.      Ret^^een   the   mouth   of   the    Dease 
and    the    Mackenzie    it    descends    alwut    1.650    feet,    and    is    char- 
acterized   by    impetuous    currents,    dangerous    rapids    and    narrow 
wh.rl,>ool-filled    canons.      The    descent    is    greatest    and    the    rapids' 
most  numerous  among  and  near  the  Rocky  mountains.     After  leaving 
the  foothills  the  stream  is  neariy  free  from  interruptions  as  far  as 
the  junction  with  the  Mackenzie,  where  a  series  of  strong  rapids 
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Vwrjing 
CharActcriatics 
of  Rivtf  Bed 


AlK)ve  the  Uwer*  caftoti,  the  current  is  swift, 
averaKinjf  about  four  miles  per  hour  an.I  greatly 
cxccedinj;  this  rate  in  many  reaches.  The  stream 
w  nch  IS  wi.le  an.l  shallow,  becomes  in  places  a  complete  maze  of 
islan.is  and  jfravelly.  half-submerged  bars. 

The  Lower  caflon  is  six  miles  above  the  mouth  of  the  Dease    The 
full  heiRht  of  the  plat;    „     •,rough  which  the  river  here  cuts,  is  about 
500  feet,  but  banks  >       !,-  l.eiKht  seldom  abut  directly  on  the  river 
The  canon  is  thrc.  T..I      :  .  '    ,  -,  ,  ,„     ,<  high  water,  it  is  said  to  be 
necessary  to  port  i-f  tlu-  cm.--  .^vt;iu. 

InimcdiatcIv  .v.  .•.- i...  tl.  of  I'l      )easc.  the  L.ard  is  »40  feet 

m  width.     l]r,  ...  .',.    D..1;..'  it  ■:  ir!...  M,        1th  from  250  to  400  yards 
but  expands  ,„  :„a.,>  •„  wm^  f  ^:    \u      a  mile;  it  has  a  current  of 


four  miles  a  ■  .  ;i  hnlf  ;. 
of  channels,  ..mlf  iuj.  ' 
The  rough  w.itu  at 
again  river,  has  a  tif.i' 
reach  of  comparative;} 


ii  'uf.  .;  <';vi.|es  occasionally  into  a  number 
.  li'  •  ial  isbnds,  usually  well  wooded, 
ranber  '•  ;  ortagc.  four  miles  above  Turn- 
•i'  o.  Mtu-  mile  and  a  half,  but  there  is  a 
'fbf  !  ..;ter  about  halfwav  down.  The 
upper  part  of  the  rapid  ,s  exceedingly  turbulent,  as  the  bed  of  the 
river  is  filled  with  huge,  anp'.dar  masses  of  rock,  against  which  the 
current  dashes  violently. 


Rough  and 

IrreguUr 

Chaniiei 


Two  miles  below  the  Turnagain  river  is  the  Nfoun- 
tain  Portage  rapid,  one  of  the  most  dangerous  rapids 
in  the  river.  The  stream  here  falls  over  a  band  of 
shales  irregularly  hardened  by  a  system  of  dykes  and  worn  into  a 
sticcession  of  ridges  and  hollows;  the  roughened  surface  thus  pro- 
<Iiiced  throws  the  hurrying  stream  into  an  indescribable  tunnoil. 

The  rapids  at  Brule  portage,  three  miles  below  Coal  river,  is  two 
miles  tong.  and  is  caused  by  numerous  limestone  blocks  and  small 
islands  obstructing  the  channel.  At  the  lower  end,  the  river  is  nar- 
rowly confined  by  high,  perpendicular  cliffs. 

From  Brule  portage,  no  obstacles  to  navigation  occur  until  the 
Devil  portage  is  reached.  This  stretch  of  the  river  is  wide  and  filled 
with  low  islands  and  bars. 

At  Devil  rapid,  eight  miles  below  Trout  river,  the  Liard  makes 
a  great  bend  to  the  northeast  through  a  succession  of  rapids  and 
canons.  At  the  elbow  of  the  bend,  a  large  fall  is  situated.  At  the 
f.iot  of  the  curve,  the  river  is  confined  to  extremely  narrow  limits 
being  scarcely  150  feet  wide.  and.  as  fullv  a  third  of  this  width  is 
occupied  by  shore  eddies,  its  bed  must  be  en.ded  to  a  very  great  depth 

IT     •  The  dcsienation  "Lower."  Riv-n  to  this  cifton.  is  evidently  relative  to  ihr 
Upprr  atid  Middle  cafions  on  the  Fr.inces  river  relative  to  the 
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Immediately  below  the  contracted  section  is  a  large  eddy,  where  the 
river  expands  suddenly  to  more  than  half  a  mile  in  width.  The  dis- 
tance travelled  by  portage  to  avoid  these  rapids  is  three  and  three- 
quarter  miles. 

Helow  Devil  portage,  for  30  or  40  miles,  the  river  flows 
through  the  Grand  canon,  comprising  a  scries  of  short  canons  separated 
by  expanded  basins  filled  with  e«!dying  currents. 

Rapid  of  th«  ,      y*^"'"-^''^'^-    ""'•^s    '•«^'«w    Devil    rapid,    the    river 

Drownw!  '**"''''  *"'  '"«  ""rtli.  and.  dashing  against    the    cliffs 

which  form  the  left  bank,  is  deflected  again  to  the 
east  through  the  rapid  „f  tlic  Drowned.  This  is  one  of  the  most 
<langcrous  places  on  the  river:  the  w.nter  pl.nigcs  with  its  whole  f„rce 
over  a  ledge  of  rock,  which  curves  outward  and  downward  from  the 
left  bank,  into  a  Iwiling  chaudiirc  behind. 

Melow  the  rai.id  of  the  Drowned  is  a  fcmg  reach,  with  vcrv  swift 
current ;  the  river  is  then  confined  by  hard,  sanrlstone  banks  through 
a  narrow  gap  in  which  it  forces  a  stormy  passage.  In  the  next  four 
miles  the  stream,  narrowly  contracted,  flows  through  five  caik^ns  and 
falls  over  a  numlier  of  riffles. 

Three  miles  of  rapid  current  are  encountered  before  reaching 
Hell-gate,  .so  named  because  it  is  flu-  lower  entrance  to  the  turbulent 
section  of  the  river  just  descril)ed. 

Emerging  from  Hell-gate  ranon.  the  river  dilaies  and  is  l«>r,lered 
by  large  eddies.  Uelow  these,  it  flows  swiftlv  around  a  large  island 
into  a  canon-like  reach  one  mile  long.  The  stream  here  i<i  narrowed 
to  about  1.S0  yar.ls  in  wi<lth.  flowing  quietly  In-tween  vertical  banks 
.WtJ  feet  high.  Tins  canon  is  the  lowest  on  the  river,  and  thence  the 
stream  has  an  uninterrupted  flow.  No  obstacles  to  navigation  present 
themselves  until  a  point  40  miles  from  the  mouth  is  reached.  fn,m 
which,  for  a  distance  of  25  miles  .lown.  the  stream  is  Ixirdered  bv 
steep.  scariH:.!  banks  from  200  to  400  feet  in  height,  giving  the  appear- 
ance of  a  wi.le  canon.  The  current  in  this  entire  reach  is  excee.l- 
mgly  swift.  an.l.  for  nearly  ten  miles,  breaks  over  a  succession  of 
strong  rapids. 

N,Ti«blei«  ^!'"'  '■''''*'^'  '"  iiavigation  on  the  l.iard.  it  mav  be 

p,rt.  s»ate.!  generally  that,  alnne  the  rapids  just  referred  to 

which  a  small  steamlH.;it  could  (K.ssiblv  overcome  bv 
"suig  a  line,  the  river  is  easily  navigable  as  far  as  Kurt  l.iard  ami 
thence,  up  the  west  branch,  as  far  as  Hell-gate.  .Alx.ve  llell-CTte 
navigation  is  exceedingly  ,lifficult  and  dangerous  even  with  small 
lK.ats,  owing  to  the  numerous  rapids  and  canons.  The  Fort  .\elson  or 
east  lu^ancl.  of  the  l.iard.  is  re,K>rte,l  to  Ik-  navigable  by  small  steamers 
lor  KH)  inilcs  or  more  alK)ve  its  mouth. 
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The  Frances  river  is  a  tributary  oi  the  Lianl.  flowing  into  the 
latter  from  the  north.  In  ascendinp  the  river,  the  general  direction 
of  the  Frances,  for  nine  miles  from  its  mouth,  is  north-northwest.  It 
then  bends  to  the  northea.st  and.  in  four  miles,  the  lower  cn.l  of  the 
Middle  caiion  is  reached.  For  the  first  few  miles  aln.ve  its  mouth, 
the  Frances  is  extremely  tortuous,  so  much  so  that  the  actual  course 
of  the  river  to  the  foot  of  the  caiion  covers  22  miles,  while  the  distance 
in  a  straight  line  is  only  11  miles. 

The  Middle  canon  is  three  miles  in  length ;  the  river  is  hemmed 
in  by  broken,  rocky  cliffs,  from  200  to  300  feet  in  heiglrt.  lor  the 
greater  part  of  this  distance.  The  total  fall  in  the  caiion  is  estim- 
ated at  approximately  30  feet.  Above  the  Middle  caiion.  the  general 
course  of  the  river  is  again  north-northwestward  for  a  distance  of  12 
miles.     Most  of  this  section  is  bordered  by  tow  land  on  both  sides. 

Fifteen  miles  farther  up,  the  course  changes  to  northeast,  cutting 
across  the  Tscsiu  range.  The  stream  is  mmlerately  swift  throughout 
and.  in  one  place  called  the  False  canon,  is  bordered  on  l)oth  sides 
by  low.  rocky  banks,  althojigh  no  rapids  are  encountered. 

Fifteen  miles  above  False  canon,  the  river  turns  abruptly  to  the 
west  for  four  miles,  one  mile  and  a  quarter  of  which  consists  of  a 
series  of  rapids :  these  arc  rocky  and  strong,  with  a  total  fall  of  about 
30  feet.  The  banks  rise  steeply  fmm  tfie  river  to  heights  of  from  100 
to  200  feet,  although  the  rocky  cliflFs  along  the  water  raiely  exceed 
50  feet  in  height.  This  section,  named  the  Tpper  canon,  is  the  last 
serious  impediment  to  the  navigation  of  the  river. 

Gravel  River 

r.ravel  river  rises  on  the  eastern  slope  of  the  Mackenzie  motmtaiiis 
whicli  form  the  divide  between  the  ^'ukon  .m.l  Mackenzie  basins. 
From  its  source,  to  its  exit  from  the  nuniiit.iins,  it  scours  bed-rock 
in  a  continuous  rapid,  or  flows  over  IxMil.lers  which  are  to.,  large 
to  l)e  cariied. 

It  is  .in  extremely  swift  river  thnniirlioiit  its  whole  length,  tin- 
veknity  l)eing  maintained  to  a  great  extent  even  in  its  lower  ixirtir.n. 
At  the  month,  its  wafers  rush  along  their  original  tlirection  for  t|uile 
a  distance  across  the  Mackenzie.  While  to  travel  down  the  river 
is  a  fairly  easy  bnt  dangennis  task,  the  ascent  is  almost  impossible 
even  in  a  canoe 

The  descent  in  the  river  from  the  confluence  of  the  Twitya  river 
to  the  mouth,  a  distance  of  some  I2.'5  miles,  is  estimated  at  1,350  feet 
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or  almost  11  feet  per  mile.  The  grade  is  slightly  steeper  after  enter- 
mg  the  mounta.i.„  but  otherwise  very  uniformly  distributed  without 
any  concentrated  falls  or  rapids.  The  lowest  canon  on  the  nver  is 
some  eighty-five  fniles  from  the  mouth.  The  conditions  at  this  canon 
and  at  practically  all  the  others  on  the  river  are  not  favourable  for 
power  development.  The  descent  is  generally  the  same  as  in  other 
places  while  the  banks  on  the  portions  of  the  river  immediately  above 
and  below  the  canons  are  low. 

From  Iwitya  river  to  Sekwi  canon,  a  distance  of  seventy  miles 
the  descent  in  the  river  is  also  uniformly  distributed,  averaging 
^proximately  12  feet  per  mile,  without  any  falls  or  decided  rapi.ls  • 
Between  Sekwi  caiion  and  the  headwaters  there  is  a  total  descent 
of  approximately  2,085  feet  fairly  uniformly  distributed  ov. ,-  a  dis- 
tance of  forty-five  miles.  The  only  concentrated  descent  :n  this 
portion  occurs  at  Cation  fall,  some  thirty  miles  above  Sekwi  cafion 
the  water  descending  10  feet  in  a  vertical  fall. 

The  average  temperature  on  both  sides  of  the  Mackenzie  moun- 
tains IS  very  much  alike,  but  the  western  slopes,  of  higher  elevation 
and  exposed  to  the  prevailing  winds,  have  a  comparatively  hieh 
precipitation,  and  periods  of  high  winds,  while  the  eastern  slopes 
being  on  the  lee  side,  receive  a  small  precipitation,  and  immunity 
from  high  winds. 

^''"'.n^!^'''"''"""*  "'  ^^^  ^"^^^^  "^"  ^'^^e  i»»  nionth.  taken 
on  July  19  1908.  gave  a  width  of  700  feet,  a  middle  depth  of  8  feet 
and  a  "'"-/ace  velocity  of  five  miles  an  hour;  the  approximate  dis- 
charge being  25.000  cubic  feet  per  second.  It  is  probable  that  the 
river  shrinks  greatly  in  volume  by  the  end  of  August,  as  the  snow 
IS  ^en  almost  completely  gone  from  the  mountains,  and  the  rainfall 
IS  very  light. 


CHAPTER  XVI 
Churchill  River  and  Tributaries 


Many  Rapidi 
•loaff  the  River 


thick  y  woofied  with  .nr,..-        ■         ,  ^^^"^^-     ^he  low  banks  are 

due  to  rocky     arHr,    whTe  oThe^S  ^T  "'  ''^^  "'''^^^  "« 

banks  of  tiii:  such  aTunderL  1^     r'u°'"  ''""'^^''^  «"^  ''<^'^«n 

a  considcrabie  part  oi  r'olr  the        "^  """""""^  ^•°""*^^-   ^- 
line   of  contact   of  thV  ArT  ,      ''  'P^''"  '"  "°^^'  ""^  ^I^ 

aHho.,h  .he  t;>:r::ytt:d;;r vr-i^.^^^^^  --. 

placial  features  occurrence  of  prominent 

crs.  20  feet  high  '      ^  ^"""  °^  ^*"''  ^"d  bould- 

of  ^  ^^"^^^t:^^Kr^  ^^v^°"T'  ^  '-^  --^^-" 

It  flop's  at  first  over  a  i^H..    ^  '''""    "    '°"^    ^"^    ^'^^"^^ 

abedof^uIde^^rL^X:    radifrlo^t        '"'  '"'l  -" 
composed  of  light  gray   sandv  till  LV  '  '""'*'  •"  ''''^''»' 

ing  to  a  sandy'plain  or"  terrl  "^  "'"'  '""""^-  ^"^  ^■^- 

Below  the  mouth  of  Ilauitain   river    the  Chnrrhill  fl 

terrace,  15  feet  hieh    whirHrL     u      •         ^^  "^^'^  ''^^  '"  ^  ^«"'lv 

I  -  •  .'  1 
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summit  of  which  is  a  moderately  level  plain,  covered  with  Archzan 
boulders. 

The  Middle  Needle  fall  is  caused  by  the  river  flowing  over  a  ledge 
of  gneiss.  At  the  Lower  Needle  fall,  the  water  descends  about  four 
feet  over  similar  rock. 

Numerous  apids  and  falls  occur  between  this  point  and  Frog 
portage;  the  reatest  single  descent  is  one  of  20  feet  at  Otter  fall. 
From  Frog  portage  to  the  mouth  of  the  Reindeer  river,  the  Churchill 
has  an  average  width  of  approximately  one  mile.  It  flows  in  a  north- 
easterly direction,  and  its  channel  contains  many  rocky  islands.  The 
banks  of  this  section  of  the  Churchill  are  low,  but  on  both  sides  the 
land  rises  gradually  for  a  distance  of  from  one-half  to  three-quarters 
of  a  mile  from  the  water's  edge,  to  heights  varying  from  100  to  400 
feet. 

The  first  fall  on  the  Churchill,  above  the  mouth  of  Reindeer  river, 
is  Kettle  fall,  a  steep  descent  of  17  feet  over  dark-greenish  schist.  A 
portage  of  130  yards  is  made  on  the  north  side. 

At  the  foot  of  the  expansion,  into  which  Reindeer  river  falls,  is 
Atik  rapid,  with  a  descent  of  15  feet.  Bebw,  the  river  is 
rough  for  60  miles,  with  many  dangerous  rapids,  including  the  tong 
Wintego  rapid,  at  the  foot  of  VVintego  lake.  Ten  or  twelve  portages 
are  made  ak)ng  this  stretch,  the  longest  being  about  one-half  mile. 

From  the  end  of  the  rough  water,  at  the  mouth 
of  Nemei  river,  to  Pukkatawagan,  120  miles  below, 
the  Churchill  flows  for  almost  the  whole  distance 
through  lakes,  and  only  four  short  portages  are  necessary.  Between 
Pukkatawagan  and  Southern  Indian  lake,  a  distance  of  approximately 
130  miles,  the  lake  expansions  .nre  larger,  including  Granville  lake. 
50  miles  or  more  in  length.  In  this  distance  four  short  portages  lea<l 
past  rapids  and  falls,  one  of  which.  Granville  fall,  above  Granville 
lake,  has  a  nearly  vertical  descent  of  25  feet. 

For  a  distance  of  23  miles  above  the  mouth  of  the  Little  Churchill, 
the  average  width  of  the  Churchill  is  approximately  one-third  of  a 
mile.  High  banks  of  clay  occur  alternately  on  each  side.  N'uniemus 
rapids  exist  in  this  section  and  the  total  descent  in  the  above  distance 
is  about  170  feet,  or  an  average  of  seven  and  one-half  feet  per  mile. 
Rapids  are  numerous  between  the  mouth  of  the  Little  Churchill  and 
the  sea,  especially  in  the  first  30  miles,  and  again  in  the  neighbour- 
hood of  the  angle  formed  by  the  last  two  stretches  of  the  river  at  a 
distance  of  40  miles  from  the  mouth.  Only  one.  however,  necessitates 
a  portage.      This  is  a  steep  rapid,  which  may  be  called  the  Portage 


RiTer  Flows 
Throa^h  Series 
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chute,  situated  28  miles  below  the  Little  Churchill.     The  disUnce  over 
the  portage  is  approximately  175  yards. 

ChuTchillt'lh"""'  '"  '''"  "'"•  ^'°"'  ''"  '=°"''""«  *«h  'he  Little 
Church,    to  the  sea.  ,s  approximately  400  feet,  or  an  average  descent 

of  shghtly  more  than  four  feet  per  mile  to  the  head  of  tide  water. 

Cochrane  River 

In  ascending  Cochrane  river,  the  channel  for  the  first  seven 
m  les  and  a  half  ,s  very  irregular,  being  often  broken  by  wooded 
.s  ands.     In  places  ,t  is  about  ISO  yards  wide,  with  a  current  of  two 

vcrv  [^l""  ''  '"     T:  '"  ""'^''^  P'""-^  ''  ''  '""'^''  -'''"  »"'«  with 
very  httle  current,  wh.le.  towar.is  the  upper  end  of  the  stretch,  are 

two  heavy  rap.ds  up  which  the  canoe  must  be  tracked  with  a  tow-line 

the  water  here  and  there.  The  surrounding  country  is  low  and 
swampy,  underlam  by  sa-ul  and  sandy  till,  and  is  woo.led  with  small 
black  .spruce  and  larch.  A  low  san.ly  ridge  woo<led  witi,  Banksian 
pme.  extends  along  the  east  bank  for  a  short  distance.  Seven  miles 
and  a  ha  f  from  the  lake,  the  river  falls  about  20  feet  over  gneiss 
These  falls  are  passed  by  a  portage  420  yar-L  long  on  the  east  side. 
1  he  portage  is  over  a  drumlin  nVlge  of  si',  and  kmlders 

Three-quarters  of  a  n,ile  higher  up  the  stream  is  a  heavv  rapid 
with  a  fall  of  cMght  feet,  the  water  flowing  over  granite.  It  is' passed 
by  a  portage  180  yards  long  on  the  west  bank,  over  a  neck  of  land 
composerl  largely  of  boulders.  .\  mile  above  the  portage  is  a  swift 
rapid  a  quarter  of  a  mile  long,  up  which  canoes  must  be  taken  with 
fow-hnes  and  poles. 

Two  miles  above  this  rapi.l  the  canoe-r««te  leaves  the  river  which 
IS  said  to  be  very  crooke.l.  with  one  b.-„l  rapid,  the  total  distance 
by  the  river  being  alK>nt  17  miles. 

For  the  next  thirteen  miles  the  current  is  nowhere  verv  strone 
nn.l  m  the  wi.ier  phces  is  hardly  apparent.  The  banks  are  either 
low  or  rise  m  sandv  ridges.  The  river  then  flows  through  a  number 
of  larger  and  smaller  lakes.  \ext  com-  r^ore  portages,  one  of  whivh 
.s  p.-,st  a  mpul  having  a  fall  of  eight  feet,  and  lake  Dti  Rrochet  is 
reached.     .Above  fhk  1nl-#.    ..   ..„oii   .i.,..i  < .   ._i  •.  .        . 


reached.     .Above  this  hUe.  a  small 


dot- 


lake,   with   rocky   shores, 


extends  for  six  miles,  l.cyon.l  which  the  river  flows  for  two  miles 
with  a  strong  current.  In-tween  woode.I  sandv  banks,  to  a  narrow 
gap.  where  it  cuts  through  a  ridge  of  sand  an<l  gra<  el  \  mile  and 
a  quarter  above  this  ridge,  the  river  flows  with  a  rapid  current  over 
a  bed  of  sand  and  lK>u!ders  in  a  nvideratclv  straight  channel  It 
flicn   makes  a  K>a.inal  h.iif  turn,  flowing  from   the  south-west'  and 
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numerous  rapids  and  portages  are  encountered.  Five  miles  above  the 
upper  end  of  these  rapids  the  river  delK)iiches  from  Drifting  lake, 
above  which  is  a  long,  rapid  portion  to  its  headwater  in  VVollaston 
lake. 

Reindeer  River 

Reindeer  river,  draining  Reindeer  lake  into  the  Churchill  river, 
forms  one  of  the  largest  branches  of  the  latter.  The  valley  through 
which  it  Hows  is  an  irregular  depression,  following  the  trend  of  the 
gneiss.  The  banks  are  low  atul  the  stream  rareiy  impinges  against  the 
HKky  hills  which  compose  the  surrounding  country.  This  stream  is  70 
miles  long,  and  Reindeer  lake,  its  source,  has  an  area  of  2,200  s<iuare 
miles,  with  an  elevation  above  the  sea  of  1.1  SO  feet.  The  lake  has  a 
very  irregular  contour,  containing  innumerable  rocky  islands;  these 
and  the  rocky  sh.ires  are  sparsely  wooded  with  small  black  spruce. 

The  first  fall  below  the  lake  is  10  feet  in  height,  flowing  over  ledges 
of  gneiss.  The  portage,  which  crosses  a  narrow,  rocky  islet  50  yards 
wide,  is  known  k>cally  as  the  Rock  portage.  The  second  fall, 
situated  between  the  next  two  lakes,  is  called  the  Whitesand  rapid,  on 
accoimt  of  the  clifTs  of  sand  on  the  north  side,  opposite  the  portage. 

The  portage  at  Steep-hill  rapid  crosses  a  ridge  of  clay  35  feet  in 
height.  The  water  of  the  lake  above  drains  toward  the  east,  falling 
for  20  feet  over  a  steep  le<lgc  situated  between  three  islands,  at  the 
southeast  corner.  The  sides  of  the  valley  are  moderately  timbered 
with  poplar  an<l  a  few  small  white  spruce.  Below  Steep-hill 
rapid,  the  river  makes  a  tong  bend,  first  to  the  east  and  then  to  the 
south,  passing  through  a  wide  lake-like  expansion  with  many  islands. 
The  stream  narrows  at  places,  in  which  the  current  is  quite  strong, 
but  generally,  from  the  Steep-hill  rapid  to  near  the  mouth  of  the 
river  at  the  Deer  rapid,  is  wide  and  sluggish. 

The  last  interruption  to  navig.ition  is  at  Deer  rapid,  about  two  miles 
north  of  the  Churchill  river,  where  there  is  a  fall  of  about  five  feet 
over  a  ledge  of  gneiss.  Below  this  rapid  is  a  wide,  deep  channel 
with  almost  imperceptible  current. 

Rapid  River 

Rapid  river  enters  the  Churchill  from  the  south,  not  far  bekiw  the 
lake  expansion  at  Stanley  mission,  ft  is  the  outlet  of  like  La  Ronge, 
a  large  oblong  lake,  nearly  .15  miles  in  length.  1.225  feet  above  sea 
level  and  about  150  feet  above  its  confluence  with  the  Churchill. 
This  short  stream  has  a  fall,  or  series  of  rapids,  near  the  confluence 
with  the  Churchill  river. 
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Foster  River 

Foster  river  is  very  similar  in  size  to  the  Mudjatik  river,  but  is  a 
much  more  turbulent  stream.  Rising  in  the  Foster  lakes,  it  plunges 
down  a  series  of  heavy  rapids,  over  ridges  of  granite  and  gntiss.  until 
withm  a  few  miles  of  Churchill  river.  There  it  enters  a  country 
more  thickly  covered  with  drift  and  more  densely  wooded.  Aban- 
doning its  direct  south-westerly  course,  it  follows  a  long,  sweep- 
ing curve  and  finally  empties  into  a  northern  arm  of  Black  Bear 
Island  lake,  one  of  the  expansions  of  Churchill  river. 

For  18  miles  betow  the  Foster  lakes,  the  river  flows  in  a  deep  val- 
ley and  forms  an  almost  continuous  series  of  heavy  rapids,  rushing 
over  a  bed  of  boulders.  Below  this  stretch,  heavy  rapids  again  occur, 
but  these  are  due  to  rocky  barriers  across  the  stream:  nearer  the 
mouth,  the  rapids  again  flow  over  boulders.  The  greatest  descent 
IS  that  of  the  rapid  situated  farthest  down  the  river,  about  six  miles 
from  its  mouth ;  the  water  flows  in  a  heavy  double  rapid,  descending 
25  feet,  chiefly  over  a  bed  of  boulders. 

Mudjatik  River 

Mudjatik  river  rises  in  several  small  lakes  and  streams  in  the  low. 
rocky  country  a  short  distance  north  of  latitude  57°.  It  flows  almost 
directly  southward  for  80  miles  and  empties  into  Churchill  river  13 
miles  below  Ile-a-la-Crosse  lake.  For  the  greater  part  of  the  course. 
It  flows  m  a  shallow,  winding  channel  between  level  banks  of  stratified 
^nd.  Rocky  hills  appear  on  both  sides,  but  seldom  close  to  the  river. 
The  stream  is  obstnicted  by  a  few  rapids  and  most  of  these  arc 
cau.sed  by  accunnilations  of  boulders. 

Above  Grand  rapid  the  river,  which  is  possibly  30  feet  wide 
emerges  from  a  very  well-defined  valley,  a  quarter  of  a  mile  in  width! 

A  large  rapid,  flowing  over  rock  and  boulders,  is  situated  one- 
quarter  mile  above  Cran.l  Rapid  portage :  this  has  a  descent  of  six 
feet. 

At  Grand  rapi.l.  the  water  falls  eight  feet  over  a  ledge  of  gneiss 
broken  mto  txvo  .feps.  A  portage.  90  yards  in  length,  passes  it  on 
the  sandy  flat  on  the  east  side. 

Two  rapids  occur  not  far  above  Bear  rapid,  with  descents  of  10 
feet  and  12  feet.  Below  these  the  river  winds  through  a  sandv  plain 
to  Bear  rapid,  a  swift  chute  with  a  fall  of  about  two  feet  at  high 
water.  This  rapid  is  passer!  bv  means  of  a  portage  track  100  vards 
in  length,  on  the  west  hank.  The  rapid  is  pmhablv  caused  hv  a  lri.r. 
of  rock  crossing  the    hannel. 
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Beaver  River 

T  ^uT'  'J"*!  *""  '"  '""'■'"''  ''"  "''^  ^>«taceous  plateau,  south  of  lac 
La  Bu:he.  It  flows  eastward  for  230  miles,  and  then  northward  for 
yo  miles,  emptymg  i„to  the  south  end  of  Ile-a-la-Crosse  lake.  In  its 
course  northward,  from  the  bend  to  the  foot  of  Grand  rapid  it  is  a 
rap.d  stream,  from  150  to  400  feet  wide.  This  portion  of  the  river  has 
low  banks,  composed  of  stratified,  alluvial  clay  without  boulders  The 
surroundmg  country  is  a  level  plain,  rising  from  10  to  25  feet  above 
the  nver.  and  well  wooded  with  poplar.  Banks  of  stratified  sand 
scx,„  bcjjn,  to  rise  on  both  sides  to  a  height  of  40  or  50  feet,  and  the 
stream  is  broken  by  rapids  flowing  over  beds  of  boulders. 

The  banks  are  lower  near  the  mouth  of  VVaterhen  river  an 
nupor tant  tributary  from  the  west.     They  continue  tow.  consisting  of 

tl'uuTTi.  r''"*'  "'"^  '^'"  '^"""^"^  '°  ^'^''^'fi'^J  ''^nd,  rising 
to  a  height  of  80  feet.  ^ 

Several  small  rapids  occur  in  this  stretch  of  the  river:  the  foltow- 
mg  .s  the  appro.ximate  descent  in  each,  in  the  order  in  which  they  are 
met  m  descending  the  stream  from  the  mouth  of  Cowan  river- 

Rapid  of  six  feet  descent,  one  of  three  feet  descent,  one  of  two 
feet  descent:  distance  of  five  miles  without  rapids;  rapid  of  two  feet 
descent,  one  of  four  feet  descent,  one  of  two  feet  descent,  mouth  of 
Waterhen  nver:  rap.d  of  three  feet  descent,  one  of  two  feet  descent 
one  of  three  feet  descent,  one  of  two  feet  descent,  one  of  two  feet' 
descent,  one  of  five  feet  descent  (one  mile  long),  one  of  two  S 
descent,  one  of  four  feet  descent. 

Immediately  below  the  rapids  enumerated  is  Grand  rapid,  the  last 

bv"  ^::tv'!':  t'-  '' '"'''''''  "^ »-  p'*^*^"  -p-"^ 

m  Z  I  ,  "''•'  ^''"^  '^'  '"«'"  P'»«^h  has  a  descent  of 
6  feet  w.thm  a  distance  of  one  mile,  while  the  upper  descends  10-8 
feet  ,n  one-half  mile,  giving  a  total  descent  of  27  feet  in  two  miles 
The  banks  are  from  15  to  50  feet  high,  becniiing  hi^^her  in  the 
upper  portion  of  the  rapid.  The  river  is  full  of  boulders  and  has 
an  average  width  of  500  feet. 

The  discharge  of  the  river,  taken  in  September.  1912.  at  a  point 
five  miles  above  the  Grand  rapid,  was  found  to  be  1.913  cubic  teet 
P<T  second;  the  water  was  unusually  high  for  that  time  of  the  vear 
The  width  of  the  stream  here  was  346  feet,  the  maximum  depth 
seven  feet,  and  the  greatest  mean  vcbcity  in  any  one  section  2  23 
feet  per  second. 
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La  Plonge  River 

U  Plonge  river  is  a  small  tributary,  entering  the  Beaver  in  the 
lower  part  of  its  course;  it  u  the  outlet  of  a  moderately  large  lake  of 
the  same  name.  On  it  is  the  most  northerly  <levelo,M:<l  water-power 
m  Saskatchewan.  This  power  site  is  near  the  mouth  of  the  river, 
where  a  dam  has  been  built,  affording  a  head  of  about  10  feet  The 
power  IS  used  to  operate  a  saw-mill  and  a  small  electric-lighting  plant 
m  connection  with  the  Bauval  mission.  In  the  summer,  nearly 
40  horse-power  is  used  by  the  mill  but.  in  the  winter,  that  amount  of 
power  IS  not  always  available. 

Mcthy  River 

This  river  rises  in  Afcthy  lake,  at  the  southern  end  of  the  well- 
known  Methy  portage,  which  crosses  the  divide  between  the  Churchii: 
and  Mackenzie    watersheds.     Methy    river  follows  a  very    sinuous 
course  m  a  south-easterly  direction;  its  waters  flow  into  Buffalo  lake 
and.  ultimately,  through  the  Deep  river,  to  Ile-a-la-Crosse  lake.    The 
river  is  broken  by  several  small  rapids,  the  first  of  which  is  situated 
S..X  miles  below  Methy  lake,  an.l  has  a  descent  of  ten  feet  in  two- 
thirds  of  a  mile;  the  stream  here  is  about  30  feet  wide,  with  banks  from 
five  to  ten  feet  high.     One-half  mile  downstream  is  another  small 
rapid,  one-quarter  mile  in  length,  with  a  descent  of  three  feet 

Extendmg  for  a  distance  of  six  miles  above  the  mouth  of  White- 
hsh  river  is  a  succession  of  small  rapids,  with  a  total  descent  of 
approximately  40  feet.  The  greatest  fall  in  a  slK>rt  distance  is  five 
teet  and  the  pitches  become  greater  in  the  lower  part.  The  river 
along  these  rapids,  is  between  40  and  60  feet  wide;  the  banks  are 
low  and  marshy  in  the  upper  part  but  somewhat  higher  (five  to  ten 
reet )  in  the  lower  section. 

Situated  immediately  below  VVhitefish  river,  and  extending  over 
a  distance  of  two  miles,  is  another  series  of  five  rapids,  with  a  total 
descent  of  five  feet. 

The  discharge  of  Methy  river,  taken   in   September.    1912.  was 

found  »°  1^  95  cubic  feet  per  second,  at  a  point  one-quarter  mile  above 

he  mouth  of  VVhitefish  river.    The  river  was  53  feet  wide  at  this  point 

the  maximum  depth  5  4  feet,  and  the  greatest  mean  velocity  in  any 

one  section  0  57  of  a  foot  per  second  ^ 


If 


CHAPTER  XVII 
Yukon  River  and  Tributaries 


The  Yukon  h  navigable  for  stean.ers  from  it<«  mouth,  on  Bering 
sea.  up  the  Lewes  branch  as  far  as  Whitehorse  rapid. 

This  great  stream  has  an  average  wi.lth  in  Canada  of  over  400 
yarrts  and  flowmg  around  numerous  low.  wooded  islands  and  shift- 
ing bars,  has  a  steady  current  of  about  five  miles  per  hour.  Its 
valley  is  comparatively  narrow,  with  few  flats,  while  the  river,  sweep- 
ing from  bank  to  bank  in  easy  curves,  washes  alternately  the  bases  of 
the  hills  on  either  side. 

Although  the  Yukon  river  proper  is  free  from  rapids,  many  of 
these  exist  on  several  of  its  tributaries. 

Various  estimates  have  been  made  of  the  discharge  of  the  Yukon 
by  both  United  States  and  Canadian  engineers,  but.  until  1911.  it  had 
not  been  found  practicable  to  establish  a  regular  gauging  station  on  this 
river.  In  May.  1911.  a  station  was  established  by  the  U.  S.  Geological 
Survey  at  Eagle.  Alaska.  As  this  town  is  very  near  the  international 
boundary,  the  results  obtained  are  of  equal  interest  to  Canada. 

,n!?"r«*^'"'^  *'•''''  '''°*'  ^''^  '"«'"  '"^"''''y  discharges  for  the 
years  1911-1913  at  Eagle,  Alaska:  K         r  me 


Month 

January  . . 
February  . 
March    . . 

April    

May    .... 

June    

July    ... 
Au(rti«t    . 
September 
October    . 
November 
December 


Mean  discharRe  in  Mcond-feet 


1911 


21 .000 
15000 
11.000 
12.000 
I.S6.flOO 

iR4.non 

178.000 

KW.ono 
106  nno 
fio.noo 

.17000 
28.000 


1912 


1913 


21.000 

1S.000 

11.000 

12.000 

125,000 

160000 

147.000 

127.000 

73.600 

51.000 

.17.000 

28.000 


21.000 

15.000 

11.000 

12.000 

117.000 

199.000 

164.000 

i3.rooo 

90.000 
55.000 
37.000 
28000 


Second-feet  per  square  mile 


1911 


1912 


0.172 

0.172 

.123 

.123 

.090 

.090 

.098 

.098 

1.28 

1.02 

1  51 

1.32 

1.46 

1.20 

1.14 

1.04 

.860 

603 

.492 

.418 

..W3 

.301 

.230 

230 

1913 


0.172 
.123 
.090 
.098 
.959 
1.63 
1.34 
1.09 
.738 
.451 
.103 
230 


A  maximv.m  discharge  was  ohser\'ed  on  May  22.  1911  when  the 
discharge  was  253.000  second- feet. 

Tn  the  summer  of  1887.  Dr.  O.  M.  Dawson  found  the  flow  at  fort 
Selkirk  to  be  66.955  cubic  feet  per  second.     Water-marks  indicated 
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Ire'^Jlu  '"^"""  °^  ""^  ^^'"^  ^«"  P°*"  branch 

«J  ,1^  V  T      ?*  *  reconnaissance  examination  of  the  water-powers 
wai^r^u^""*"'^  preliminary  to  a  thorough  investigation  of  its 

Porcupine  River 

UtitlSe  e'soTN    ''"^%""V»'*.Vukon   river,   approximately   in 
latitude  65    JC  N     and  after  descnbing  a  great  semi-circular  c.,rve 

LherT  A    '"'  '"*°  •'''  ''""'=  "'"  '  ''""^^'^  -"•'  «f'v   miles 

mi?e,  of  Zm    I"""?  "**"'^  »"'"•  '*  'PP^'^"'^''-  within  .i,.h,v 
S    he  Rnlt    ^fa-kenz.e.  but  ,s  separated  from  it  by  the  ,nain  range 
of  the  Rocky  Mountams.  Its  total  length  approximates  500  miles 
From  Its  headwaters  in  three  .mall  lakes  the  Porcupi,,,-  flows  north- 

which  .s  well  timbered.     The  descent  in  the  river  in   its  extreme 

laces.  The  r,ver  has  numerous  tributaries  and  rapi.liv  increases  in 
s.ze.  Immediately  above  the  Fishing  branch,  the  descent  is  fairlv  stcen 
and  estimated  at  400  feet  in  eight  miles.  The  river  leaves  the  n,oun- 
tams  opposite  mount  Dewdney.  twenty  miles  below  the  Fishing  branch 

anid^'''"\^'"^  "^  ["^  "  ''^^  ''''''"''  '^"'-  -^  -  <'-^'erous 
rapids  on  the  nver  wh.ch.  everywhere,  flows  with  a  swift  current 
over  a  bed  of  hme  gravel.  Relow  its  exit  from  the  mountains  it  winds 
through  an  .mdulating  and  wooded  country,  the  hanks  being  nowhere 
more  than  100  feet  high  and  generally  of  clay  with  black  shale  ex 
posures.  Above  lat.  660  XT  the  river  is  too  swift  for  steamln^at  navi- 
gation but  bebw  this  point,  no  diflficnhy  would  be  found  for 
moderate  sued  craft  as  the  current  becomes  verv  slow  and  the 
descent  in  the  river  almost  inappreciable. 

From  Bell  river  to  Driftwood  river,  a  distance  of  over  fortv  miles 
by  the  course  of  the  river,  the  To-cupine  has  a  general  north-westerly 
trend,  but  makes  a  couple  of  minor  ben.ls  to  the  north-east.  Its  width 
varies  from  one  hundred  and  fifty  to  two  hundre.l  yards  an<l  its 
current  barely  averages  two  miles  an  hour.  The  vallev  is  generallv 
rather  wide  and  shalhw.  but  at  one  point  about  ten  miles  below  Rell 
nver.  becomes  .somewhat  contracted,  and  for  some  miles  has  the 
appearance  of  a  wide  canon.  The  hanks  here  are  high  and  steep 
and  are  formed  of  broken  fragments  of  hard  quartzite.  Relovv  tltc" 
contraction  it  resumes  its  nsti.il  character. 

Below  Driftwood   river  the   Porcupine  makes  a   sn.I.U-..   bend  of 

several  miles  to  the  north,  and  then  turns  west  to  the  head  nf  »h- 

Kamparts.     The  distance  between  these  two  points,  measured  alone 

17  '^ 
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the  tortuous  course  of  the  river,  exceeds  seventy-five  miles.  The 
river  in  this  reach  has  a  width  of  from  200  to  300  yards.  No  rapids 
occur,  and  the  current  does  not  average  over  two  miles  an  hour. 

The  Porcupine  while  passing  through  the  Ramparts  contracts  con- 
siderably, and  in  places  does  not  exceed  seventy-five  yards  in  width. 
Its  current  is  more  rapid  than  in  the  upper  part,  and  was  estimated 
to  run  at  the  rate  of  from  three  to  four  miles  and  a  half  an  hour. 
Short  riffles,  with  a  much  greater  velocity  than  this  occur  occasionally, 
but  no  rapids  or  other  obstructions  are  met  with,  which  would  prevent 
the  navigation  of  the  stream  by  small  steamers.  In  the  upper  part 
of  the  Ramparts  the  banks  rise  steeply  from  the  water's  edge  on  both 
sides  to  heights  of  from  three  to  five  hundred  feet. 

Klondike  District 

The  Klondike  gold  fields  have  two  important  water-power  devel- 
opments which  have  been  in  use  for  some  time.  From  the  descrip- 
tion of  these,  it  may  be  -'"dged  that  good  water-power  sites  are  not 
lacking  in  this  district,  buc,  unfortunately,  little  information  is  avail- 
able except  regarding  those  in  actual  use. 

This  district  is  situated  on  the  east  side  of  the  Yukon  river,  and 
comprises  approximately  800  square  miles  in  the  vicinity  of  the  mouth 
of  the  Klondike  river.  At  present  m.ost  of  the  gold  mining  is  done  by 
companies  which  have  spent  millions  of  dollars  in  equipment  and  in- 
stallation, and  are  obtaining  the  gold  mainly  by  dredging  and  hydrau- 
licking,  the  dredges  usually  being  operated  by  electrical  energy  gen- 
erated by  water-power. 

Yukon  Gold  ^^^  Yukon  Gold  Company's  hydro-electric  plant 

Co.'s  Develop-  is  on  the  Little  Twelve-mile  river,  one-half  mile  from 
"""^  its  junction  with  the  Big  Twelve-mile  or  Chandindu 

river.  Water  is  available  from  two  sources,  the  Little  Twelve- 
mile  and  Tombstone  rivers.  It  is  diverted  from  these  rivers  at 
points  six  miles  and  ten  miles,  respectively,  from  the  power  plant  and 
carried  to  the  plant  by  means  of  flumes ;  a  static  head  of  710  feet  is 
obtained,  which  is  reduced  to  680  feet  under  full  load  conditions.  The 
equipment  consists  of  three  units  of  54-in.  single  runner  Pelton 
wheels,  each  direct-connected  to  a  625-k.w.  revolving  field  gen- 
erator running  at  450  r.p.m.  The  load  is  very  fluctuating,  vary- 
ing from  200  to  2,000  k.w.  The  electrical  energy  is  generated  at 
3-phase,  60  cycles,  2,200  volts,  and  the  voltage  is  stepped  up  to  34,000 
volts:  at  this  voltage  it  is  transmitted  to  three  sub-stations,  two  on 
Bonanza  creek  and  one  on  Hunker  creek.  At  the  sub-stations  it 
is  stepped  down  to  4,400  volts  and  delivered  to  the  eight  dredges 
and  various  other  mining  machinery.  At  the  point  of  consumption 
it  is  further  reduced  to  440  volts  to  operate  the  motors. 
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An  additional  line.  27  miles  in  Ipnrrth    ;.  „ 

to  supply  another  sub-station  at  Gold-1'creer^  ""'"  ""'"'^^'°"' 

Artificial  ^  .^^^^"'■«  °^*  ^''eater  interest  connected  with  the 

Waterway  operation  of  this  company  is  the  giant  ditch  used  to 

'iitch  receives  itsZI^r".    ?' 'T''^''"^  ""^P^-"    ^^-e  main 
station  on  L  t       TweL  L^rrelr  u'  ''''''"'  ''''''''"'  '''  P^^^ 

A  reservoir   known  a^heBonln     T^'"  "'  ''^*^"^'°"^  '^  ^^  -■'-• 
this  system      As  i^s  nle  ^°T     .         •  "  "''^  '"  connection  with 

a  capacitv  of  4.So(S  ;?    ;•  "  "  '"  ^"'"^^  ''''^'  ^^  has 
imately  40  acres  "'"   '''''  '°^"'"^  ^  "-  ^^  approx- 

diverted  into  the  mat'Sci'     ''"  "°^  "^'  ^^  ^'^^  P-^-'"  P'^^  - 

oWon^S;^  houIe'^is'^nearlL^'"';''  ''T"  '^'^"^''^"^'^  P°-- 

•^^''^  S    !.•.  ^""'*'°"   °f  t''^   North   fork  and 

North  fork,  ove^  T  d'sLrof  ''''  r\  ''  '^°"^^^  ^^^  ^^^ 
head  obtained 'rig  feet  TU  ""''''  ''^''''"^^  P^"^*°^'^^-  The 
ofaSnnnh      ir  ^here  are    two  units,    each    consistimr 

Of  a  5,000-h.p.  Morns  turbine,  direct-connected  to  i^nm.!,  ^ 

ator.    The  elertnVal  ^„«.-^    •  i-u'inectea  to  a  J.UOO-k.w.  gener- 

transmitted  2S  !^.-l!  7"T T  ^'"'"*'^  ^'  ^"P''^^^'  ^0  cycles,  and  i. 
and  rnkt  vaC  '"  °'"'''"'"  ''"  '''  ^'°"^'^^-  ^— 

Stewart  River 

The  Stewart  is  one  of  the  main  tributaries  of  the  Yukon      If  ri 
<tus  oi  tne  l-eel  and  Pelly  rivers,  and  flows  in  a  eeneral  we.t^rlv 

150  y.ds  in  width^!J^ot?r::hi7dU^Thi:tr^^^^^^^ 

navigable  by  ordinary  shallow-draught  steamers  to  Fraser  f^K     From 

an  hour  w.th  occasional  accelerations  on  the  bars.    Above  Mavo  rTJer 

-nr  rne  Eraser  falls,  the  Stewart  flows  for  a 
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hv 'vl^-  '  ""'^,^*";  f  ^^»  ^^'«='ty  through  a  narrow  canon  bounded 
b>  vertical  walls  of  hard  quartzose  schist.  The  word  "falls"  is  a 
misnomer,  as  the  grade  in  the  caiion  is  fairly  uniforr.  and  the  total 
descent  .s  estimated  to  be  only  30  feet.  Above  the  .alls  the  river  is 
.nterrupted  by  occasional  short  riffles  for  several  miles,  but.  farther 
up,  'ts  course  >s  reported  to  be  clear  to  the  main  forks,  a  distance  of 
about  60  m,les^  and  up  the  North  branch  for  a  considerable  stretch 
beyond.  The  East  branch  is  reported  to  be  a  rapid  stream  constantly 
.nterrupted  by  rapids  and  caiions.  The  principal  tributaries  of  the 
Stewart  below  Fraser  falls  are  the  McQuesten  and  Mavo  rivers 
both  fair  sized  streams,  and  Clear  creek  from  the  north,  and  Crooked 
nver,  Lake  creek  and  Scroggie  creek  from  the  south. 

Pelly  River 

irJ^^u  '  p'l,''?f  ^  *"'  ''''  ^'"-"'  ^°"°^'"^  '^'  <^°"^^<=  °f  the  river 
from  the  Pelly  lakes  to  the  confluence  with  the  Lewes,  is  350  miles 

A  measurement  in  the  summer  of  1887  by  Dr.  G.  M.  Dawson  indicated 
that  the  discharge  at  "Pelly  Banks"  was  4,898  cubic  feet  per  second 
The  elevation  at  Campbell  portage.  30  miles  below  the  lakes,  is  approx- 
ima  dy  2,965  feet,  while  that  at  the  confluence  is  L555  feet,  giving  a 
tota  descent  of  1 ,410  feet  or  4.4  feet  per  mile.  A  considerable  portion 
of  the  descent,  however,  occurs  in  numerous  small  rapids.  Many 
island  are  encountered  along  the  co.:rse  of  the  river,  which  follows 
iro  f;^;^'-^'  d-'-^-tions,  the  first  bearing  N.  55^  W.,  the  second,  N. 
87  W.  These  are  parallel  to  the  principal  orographic  features 
respectively,  c^i  the  upper  and  lower  parts  of  the  ctuntry  traversed 
and  indicate  the  main  slopes  of  the  region. 

Just  below  the  mouth  of  Hoole  river,  a  i,pid  600  feet  long  has 
a  total  fall  estimated  at  ten  feet.  From  this  rapid  to  Hoole  cation 
the  stream  is  swift  and  contains  several  small  rapids 

The  banks  and  beaches  of  the  Pelly,  above  Hoole  river,  are  Gen- 
erally silty  or  muddy,  although  the  strength  of  the  current  is  sufiident 
to  produce  well-washed  gravel-bars  in  midstream.  Below  Hoole  river 
.he  banks  and  beaches  are  as  a  nile  gravelly,  due  to  the  swifter  flow' 
At  Hoole  canon,  the  river  bends  to  the  north-eastward  and  is  con- 
fined between  rocky  banks  and  cliffs,  about  100  feet  in  height 
T.ie  descent  in  the  caiion  is  20  feet  in  a  distance  of  three-quarters 
of  a  mile,  measured  along  the  river,  or  one-half  mile  by  portage 

The  Pelly.  between  the  caiion  and  Ross  river,  is  swift  and  con- 
tains numerous  small  rapids.  For  slightly  more  than  half  the  distance 
between  the  Ross  and  Glenlyon,  the  river  continues  to  flow  rapidlv 
amid  many  islands  and  gravel-bars;  the  remaining  portion  is  com- 
paratively tranquil,  with  the  exception  uf  the  two  rapids  in  the  im- 
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niediate  vicinity  of  the  Gienlyon.  The  first  occurs  at  an  S-shaped 
bend,  two  mUes  east  of  the  Gienlyon.  while  the  second  is  immed  ate  y 
below  the  mouth  of  that  stream.  The  upper  rapi.l  is  wide  an.r  ather 
^lallow.  w,th  rocky  in,pediments.      It  is  easily  run  with  a  cano     but 

sta  es  of  the  river.     The  current  m  the  second  rapid  strikes  directly 
on  the  face  ot  a  rocky  bank  on  the  right  of  the  river  forming  nTeavy 
con^,sed  wash,  but  is  otherwise  unimpeded  and  deep  ^' 

For  a  distance  of  20  miles  below  the  Glenlvon  river,  the  Pellv  is 
unusually  free  from  abrupt  bends,  and  islands  are  few.       t  is  bord ere 

TcxS^e^tUt """'""  ""-'-'-'  '-  --'^  °^  -''^^^  -tel 
Twenty  miles  from  the  Gienlyon.  the  river  turns  abruptly  north- 
ward   foilowmg  an   S-shaped  bend,  called   the  Detour,   and  cuttit 

."^'de.    As  far  as  the  lower  end  of  the  Detour,  the  current  is  rather 
cnaracter  as  to  impede  navigation. 

fouJmii?'"'"''V"t"'  ^''r'  the  mouth  of  the  Macmillan,  is  nearly 
four  mdes  m  length,  w.th  steep,  rocky,  scarped  banks  and  cVffs 
from  200  to  250  feet  in  height.  In  the  cai^on  arTseveral  minor  rapid  ' 
but  the  water  ,s  deep.  and.  except  for  isolated  rocks,  navigation  would 
be  quite  safe  for  stean.ers.  even  at  a  low  stage  of  water. 

Macmillan  River 

The  Macmillan  river  has  a  total  length  of  about  285  miles      In 
the  summer  of  1887,  Dr.  Geo.  M.  Dawson  determined  the  discharge 
at  .ts  mouth   9.796  c.f.s.     It  divides  at  150  miles  above  if   1;?, 
mo  two  nearly  equal  branches,  known  as  the  North  and  South  Zk 
The  North  fork  came,  the  most  water,  and  has  a  length  of  about 
135  m.les.    The  South  ..k  is  probably  of  nearly  equal  ifngth. 

fo  sm'fT'?."'"''  '"  ""'  ^'''  ^^*y  '""^^'  ^^"^^  •"  width  from  300 
to  500  feet  the  current  seldom  exceeding  three  miles  an  hour 

About  fitty  miles  above  the  mouth,  there  is  a  stretch  of  rapid  water 

five  or  SIX  m.les  m  length,  above  which  the  current  is  again  generaly 

slack  for  a  further  distance  of  fifty  miles,  although  a  few  riffles  ocfr 

In  the  upper  fifty  miles,  the  current  becomes  much  swifter,  flowing  at  a 

rate  of  from  three  to  five  miles  an  hour.    The  swiftest  stretches  occur 

at  places  where  the  stream  has  recently  broken  through  the  necks  "f 

ox-bow  bends,  and  so  shortened  its  course.     The  -reater  LrtTon     I 

Th:;'  r "^  rr ^'  r^^'  "  '°-  -^-'  by%ma7stTamers  "' 
The  grade  of  the  Macmillan  is  estimated  .,t  from  one  to  two  Lt 
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to  five  mMe/a,    h„  ,r     The      -  ''''    ti  ""  ™""'  """  <'°^  '"» 
abonthalfa™  eirienJh   ,heT  'I      ••"''"  '"^  ""  ""'■'"■  '"-^ 

Ross  River 

V„^„„  ha.„.  i,  „„,v,  i„  aVne  ilsZ  e     ;riSio^^^^^      "^ 

.h.  poin,. ,-.  „„„,:  .:rtr :e.s:f.firrrs2  "r ""- 

and  several  shallow  riffles.  moderate  current. 

At  False  canon,  some  twenty  milps  frr,,^  *u 

diately  ahove  the  eafion  bem^  lo>v    it  T  iV^  H»     ,         '  '""'■ 
fx»ven     From  thi.  point  to  Prevo  t  caZ    ,  '  '"  *"'"'' 

aw,  the  .e.e„.  ip  the  nVe/a'^^^S  ^^2  'Lt.' 
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canon  offers  better  conditions  for  power  development ;  the  descent  in 
it  is  20  feet  in  one  mile  and  banks  are  of  steep  rock.    There  are  two 
other  rapids  a  short  distance  below  and  one  eight  miles  above  the 
cafion  over  which  boats  can  only  pass  after  bein^,'  unloaded.     The 
current  in  this  portion  of  the  river  is  everywhere  very  swift.    Sheldon 
lake,  twenty  miles  above  Prevost  caiion.  is  the  limit  of  boat  navi.?ation 
in  low  water,  btii  in  hijjh  stages,  Wilson  lake,  forty-five  miles  beyond, 
might  be  reached,  the  latter  being  only  thirty  miles  from  the  divide. 
The  cafion,  15  miles  above  Sheldon  lake,  offers  no  power  possibilities 
as  there  is  only   swift   water  with  no  appreciable   descent.     Above 
Wilson  lake  to  its  source  the  stream  assumes  a  very  steep  descent 
but  the  flow  is  so  restricted  as  to  exclude  power  development.     .\s 
an  example  of  the  grade  in  its  upper  portion  it  is  estimated  that  the 
stream  descends  wme  600  feet  in  the  first  ten  miles  from  the  divide. 
and  the  descent  in  the  next  30  miles  below  is  approximately  825  feet. 

Lewes  River 

The  headwaters  of  the  Lewes  include  several  lakes,  notablv. 
Atlin  lake  2,200  feet  above  sea  and  Tagish  and  Bennett  lakes.  2,14k 
It  flows  in  a  north-westerly  direction,  joining  the  Pelly  river  at  Selkirk 
to  form  the  Yukon  river.  Immediately  below  the  headwaters  of  the 
tewes  is  lake  Marsh,  connected  with  Tagish  lake  by  a  wide,  tranquil 
vi'ach  of  river,  five  miles  in  length. 

Lake  Marsh  is  20  miles  in  length,  with  an  average  and  verv  uni- 
form width  of  about  two  miles.  The  valley,  of  which  this  lake  forms 
the  centre,  is  very  wide;  the  country  in  the  immediate  vicinity  of  the 
lake  is  low,  consisting  of  terrace-flats,  or  low,  rounded  or  wooded 
hills  and  ridges. 

In  the  sumr^er  of  1887,  the  discharge  of  the  Lewes  above  the 
mouth  of  the  Teslin  was  18,664  c.f.s. ;  below  the  Teslin,  it  was  30,100. 
Whitehorse  About  30  miles  below  lake  Marsh,  the  Whitehorse 

Rapid  and  Miles    rapid    and    Miles    cafion    together    form    the    most 
^°^  formidable  obstacle  to  the  utilization  of  the  Lewes  as 

a  route  into  the  interior,  constituting  a  series  of  rapids  two  and  three- 
quarter  miles  in  length. 

The  cafion  is  cut  through  horizontal,  or  nearly  horizontal,  basalt, 
and  is  not  more  than  100  feet  in  width ;  vertical  cliffs,  averaginsj  50 
feet,  and  never  exceeding  100  feet  in  height,  rise  at  the  sides!  It 
opens  out  into  a  basin  in  the  middle  but,  elsewhere,  the  river  is  inaccess- 
ible from  the  banks.  Terraced  hills  rise  above  the  basalt  walls  on 
each  side  of  the  valley,  being  particularly  abrupt  on  the  west  bank. 
Although  the  river  flows  through  the  canon  with  great  velocity,  it  is 
nnimpeded  in  its  course,  and  is,  therefore,  not  very  dangerous  to  nm 
with  a  good  boat. 
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Between  the  Whitehorse  and  the  f.v.t  «f  .t.        -         .       . 
verv  ^u'iff     Ti,     1  •      .  ^  "'  '"*^  canon,  the  r  ver  is 

..early  ver.ical  ba,al,  wall,  "''  '"''  "  "  '"'»'"'  '«'"'•«" 

.he  .ater  fl„'r,;.<«J  ,:°'^  '  "  ""'''.■■'  ''"  ''">'  '"  '"«!'■  where 
be  »**".::;"  """'"•  "  ^  ^"'•"■'  -'-o'  "P'l-  "hieh  app„„  ,„ 

Teslin  River 

The  Teslin  river  is  the  largest  tributary  of  the  JLewes      It  i«  n 
tions  where  bars  cro.s  the  sTllm      r?    '       .    '^"^'°"^>  ^"elera- 

per^^onr'  ''  "'  ""'''  '"  ^'^  ^""'""  °^  '''''  '^'^^^  cubic  feet 

Atlin  River 

Ta-ish  lake  receives  the  waters  of  Atlin  lake  thrn„„i, 
-uthern  branches  in  British  Columbia  ca  led  T^u  ar'      a7        "' 
the  sh.rt  stream  connecting  Athn  lake  withihe  Taku  ,™  ts  "ord 
to  possess   water-power   possibilities.      It   is   three   Jl^'        ?     t 
following  its  windings,  with  a  descent  o    38  fe^   bu"  he  lnT'''l' 
way  between  the  two  .kes  leading  over  a  low  ^Sget  o^n^  t^ mt 
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Rivers 

^oJ^':j^^:t::z^^^^   ■-  ^^  '-^-  ^o^ 

p.if;  it  is  between  txlrj    i"^  .eTi:  r^'r^'^TT"  "  '"^*^""'-' 
but  shallow  and  is  broken  hv  „  '         ^''*^  '"■*=^"i  '»  ««ift 

ever,  can  be  descemle  M,  ^^  ?"'  "P'^'=  "^°^'  "^  '''«^«<^.  how- 

men      The  rlTr  i  :  L-i  T^"  ""-"  ^'•'^"'^'•-  "^  •""^I-"  "noc- 

^^ain  about  u'e  fir^of  otb:?  ^'°"  '^^  "^^'  "'"  J"-  ^^  '-- 

l(X)';aTds':Sl  tn^d'tws'L'^'"  '"°  ^^^  ^^^  '^^^  -"  a  rapid 

lake  Is  a  succes^on  of  ra    d      "x^nZf  'T''  '^'f     ^^'°^  '^'^ 
bounded  by  rockv  banir    P    "'^J'"^  ^°'"  t^rec  or  four  miles,  and 

about  300'ya^  .'flow  n,  u'tTa  slL  "'"^'  '"  ^^"^"^  ^'^P-^^  »" 
water  then  alternate  as  fa  s  the  ^'..'"7'."':  ^'^'^'^  ^"^  ^^^'"' 
rapids  end.  Approximtelv  i  i  T  u  "^  ^'""^  "^■'^^'  ^^''ere  the 
where  the  rivef  esunT  ^^o  thlrlv  c  "°^^-'--''  ^^  the  bend 
a  series  of  rapids.     Th  s  sec  ion  nf  fh  "^  T  "  """"^^^^  ^"^  ^°™^ 

of  mountains  and  thlbanks  arTo/  V"';  "^""^  ^''^^^^"  ^'^^  >■-?- 
rapid,  near  the  mouth  of  thTKen^n  '"'  "'"u  ^^  '"^^  ^'^'^y  ^^'^^ 
turbulently  for  th7ee  quarters  of  .,?,  """'\  '^'  Coppermine  n.sh.. 
channel;  the  bank?  which ?  k,  *" '"  ^  '^"'P'  """°^  ^"^i  crooked 
feet.     For  a  Zn  sTre  ch  thT       ''°"^"'"^'  "^^  ^°  ^  "-^^^t  of  80 

becomes  swift,  CiXwetZs^ftnt  T'°"  ''"'''  ''  ^^^"• 
ous.  shallow  rapids.  Ab^  e  a,"d  bll  l  ""'^  ^'■""''  "^'^^  """^^- 
high,  sandstone  banks  and  is  uil  oh  ^^''/'P'^'  ''  '^"^^'^  ''^^-^-' 
fan  occurs  about  ten  ^s  ;:J:f^J^X:T  V''  H^ '^ 
cascade,  about  300  varrl*  l«n„    i  :  it  is  a  shelvin- 

Hood  River 
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For  a  distance  of  seven  or  eight  miles  above  this  casca.ic,  the  river 
is  full  of  shoals  an<l  rapi  is,  until  the  foot  of  Wilberforce  tail  is 
reached.  This  fall  occurs  in  a  narrow  ctusm  with  almost  perpendicular 
wall.s  rising;  to  a  height  of  200  feet.  The  river  precipitates  itself  over 
the  rock,  forming  two  very  picturesque  lal's  in  close  proximity.  The 
upper  fall  is  approximately  60  feet  high  and  the  lower  one  over  100 
feet,  while  the  total  descent  at  this  point  probably  exceeds  250  feet. 

Dubawnt  River 

The  Dubawnt  river  rises  in  Wholdaia  lake,  at  an  altitutle  of  1,290 
feet  above  the  sea.  It  flows  north-north-eastward  for  285  miles,  follow 
ing  its  curves,  to  Uubawnt  lake,  descending  in  this  distance  approxim- 
ately 790  feet.  For  175  miles  of  the  course,  it  comprises  the  quiet  water 
of  larger  or  smaller  lakes;  the  110  miles  of  running  water  thus  has  an 
average  descent  of  slightly  more  than  seven  feet  per  mile.  The  chan- 
nel is  shallow,  and  both  banks  and  Ixid  arc  mainly  composed  of 
boulders.  Its  total  length,  from  the  head  of  Wholdaia  lake  to  the  head 
of  Chesterrield  inlet,  is  750  miles. 

From  Wholdaia  lake  the  river  flows  in  two  channels,  and,  after  a 
course  of  two  miles  and  a  half,  opens  into  a  small,  irregular  lake,  with 
low,  sandy  or  stony  shores;  the  underlying  gneiss  shows  at  but  few 
places.  From  the  north-western  side  of  the  small  lake,  the  river  flows  as 
a  rapid  stream,  250  yards  wide,  with  an  even  bed  of  boulders,  but  so 
shallow  that  in  summer  thrre  is  insufficient  water  for  canoes. 

Groves  of  stunted  black  spruce  are  found  here  and 
there;  the  trees  are  from  six  to  fifteen  feet  high  and 
usually  much  expanded  at  the  base.  Larches,  scat- 
tered among  the  spruce,  are  much  the  tallest  and  largest  trees  in  the 
groves.  Their  trunks,  from  eight  to  ten  inches  in  diameter,  are 
spirally  twisted  in  the  grain. 

Below  the  rapid  portion  above  referred  to  is  another  small  lake, 
with  low,  treeless,  grassy  shores  and  occasional  sandy  beaches.  Beyond 
this  again  is  a  long,  tortuous  rapid,  with  a  descent  of  abaut  12  feet, 
where  the  stream  is  crossed  by  a  ridge  of  rock.  At  the  foot  of  the 
rapid  is  a  short  stretch  of  quiet  water.  For  five  miles  below  this 
quiet  water  the  river  is  very  swift.  The  banks  are  low  and  grassy, 
atid  the  country  is  flat  and  sandy  or  boggy :  hills  are  rarely  seen,  while 
the  underlying  rock  is  nowhere  exposed. 

The  river  then  expands  into  an  oblong  lake,  three  miles  in  length ; 
below  the  lake  a  long  rapid,  terminating  in  a  swift  chute  over  a  rockv 
barrier,  has  a  total  descent  of  about  20  feet. 
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IWgan  rapid  i,  a  lon^.  sw.h  chute,  at  the  outlet  of  Hin.lc  lake 
IMssable  by  skilful  canocmeu. 

Ten  miles  ,lown>frcan,  the  river  Hows  in  a  heavy  rai.id    between 
moraunc  hilN;  the  si.le.  of  the  channel  are  f.-rniecl  .,f  walk  of  ar...,' 
frafrments  of  rock  piled  up  and  shoved  hack  by  the  ice  of  the  .prin'^.. 

Below  Bo,d  r,    ^!  /',"■  ^Z^  °^  ""=  "!''•'•  "'^'  •'>•"  «^^pands  int.. 

L.k.  Boyd   lake.  21    miles  lonj,'.      I'or   .even   miles   below 

Itoyd  lako,  tiK'    trca-ii  skirts  hills  <,i  boulders    with  a 

' 'P-'i  at  every  bend,  and  here,  in  the  bottom  of  the  valiev  cLcn"    he 

■!;her'?"''  ?.  '""^  '"'■*  ^"^  "'•■'">■  '""^*^-  F- three  miles  and  a  half 
farther  down,  the  strea.n  flows  through  a  low-lying  countrv.  .liversi- 
-lb,    .,,3,,  ^,,„^,^^^  ^^^^  ^^^^^^  J^   K^^^^  the    e        vc 

les  .t  flows  m  dev.ous  channels,  usually  with  a  swift  current,  at  one 
d.   e  breakup,  mto  a  sw.ft  rapid.      The  banks  are  j^entlv  rm.nded 
stony  slopes,  green  m  parts  with  grass  and  moss. 

At  the  outlet  of  Barlow  lake  a  heavy  rapid  descends  about  12  fcef 
the  banks  consist  J  large  boulders  of  red  gneis,  ' 

A  heavy  rapid  three  miles  long,  with  a  descent  of  about  55  feet 
■s  s.ua  ed  below  Carey  lake :  the  upper  portion  of  the  rapid  il  d  v      1 

i  nor^hVT  '?"'■•  ^''r  *''  '■'^'''  ''''  "^^  '^°"^'-"  to  flow  in 
slon.  t  !f  "^  t''*'""  ^°'  ''''''^  '"■'"^  '^^'^  "<^  '^tony.  grassy 
slope    to  the  southeast  an.l  a  glaciated  rocky  shore  to  the  northwest 

The  nver  tlowmg  from  Markham  lake  is  wide,  and  in  places  rnther 
-shallow,  with  a  swift  current.    After  a  course  of  a  mile  and  a  In 
empties  mto  the  southeast  side  of  X.cholson  lake 

From  the  north  end  of  Nicholson  lake,  it  flows  northward   for 
uo  m.Ies  and  a  half  down  a  heavy  rapid,  with  a  descent  o      bou 

cliffl  of  ri-'i  "  ^r'  °'  ''"^  '■'P'"  ''''  •'^"'^  '^  ^-™ed  by  abrup 
chfl^s  of  red<hsh.  sandy  till,  filled  with  boulders,  and  steep  walls  o 

Rne.ss^  Near  the  foot  of  the  rapid  the  stream  turns  eastward  a.id 
feet  deep.  The  banks  are  composed  of  gneiss,  while  several  narrow 
tTe'sTdes  "'"""'  "'"'  ''•■°"^'  ''''  '''''y  P-^''^>°o 

n  K       .  '^^^  "^'^^  ^''^"  becomes  more  diflFuse  and  irree-u 

°,",^w„t  ,3. :  after  flowing  for  several  miles  it  divides  Tnto  a 

a  ^     u  u     ;    T  "^  <^'^^""«^'^-  a*  it  enters  an  oblong  lake    four 

and  a  half  mdes  long.    Between  this  lake  and  Dubawnt  lake  the;e  .re 

ll7A  f^'rf'  ^Z  '°"  ''''''  "^  ^"^'^^-     ^^"'^--t  lake  i;  a 
arge  body  of  clear,  cold  water,  at  an  approximate  altitude  of  500 

::e:trr:^'- "  •^"-^^'  ^«^-^-  ^^  -  --^  -^^  -^  -c^ 
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Tlic  outlet  of  Dubawnt  lake  is  about  200  yards  wide.  It  descends 
two  slight  rapids,  and  then,  with  a  current  of  four  miles  per  hour,  flows 
through  a  wide  and  almost  level  plain,  underlain  by  reddish  till  con- 
taining small  pebbles  and  boulders.  The  channel  rapidly  deepens, 
with  steep,  green  banks,  and  the  stream  rushes  over  long,  swift  rapids 
which  test  the  dexterity  of  expert  canoemen. 

Seven  miles  below  Dubawnt  lake,  the  river  suddenly  contracts, 
and  for  two  miles  dashes,  as  a  foaming  torrent,  down  a  narrow 
gorge  about  25  yards  wide,  descending  100  feet  in  the  di.stance.  The 
northwest  bank  is  an  almost  continous  wall  of  rock ;  the  southeast  bank 
IS  a  steep,  sandy  slope,  with  numerous  rocky  points  projecting  into 
the  gorge.  At  the  foot  of  this  heavy  rapid,  the  river  empties  into 
Grant  lake,  which  is  seven  miles  long.  On  August  19,  1893,  this  lake 
was  partly  covered  by  an  unbroken  field  of  ice. 

For  a  distance  of  eight  miles  below  Crant  lake,  the  river  is  from 
200  to  400  yards  wide,  with  a  current  of  from  three  to  six  miles  per 
hour.  The  low  banks  are  composed,  at  first,  of  stratified  gravel,  but 
afterwards  of  rough  masses  of  gneiss.  At  the  end  of  this  dis- 
tance is  a  heavy  rapid,  full  of  large  b(  'Mers,  caused  by  the  stream 
(lowing  over  a  band  of  rock.  The  river  then  expands  into  three  small 
lakes,  below  which,  for  three  miles  and  a  half,  the  current  is  very 
swift ;  at  one  point  there  is  a  fall  of  ten  feet,  over  a  ledge.  A  portage 
250  yards  in  length  passes  this  fall  on  th^  south  side. 

Wharton  lake,  situated  one  mile  and  a  quarter  below  the  last- 
mentioned  rapid,  is  21  miles  long  and  its  greatest  width  is  about 
seven  miles.  Below  Wharton  lake  the  river  flows  at  first  east- 
ward, and  then  southward  for  four  miles  to  a  small  lake.  In  this  dis- 
tance occur  two  rapids,  with  descents  of  15  and  6  feet  respec 
tively.  Five  miles  below  the  small  lake  is  a  rapid  with  a  descent  of 
20  feet,  passed  by  a  portage  400  yards  long.  At  the  foot  of  the  port- 
age the  river  turns  at  right  angles  and  flows  northward  through  low 
country  for  seven  miles  as  a  wide,  shallow,  rapid  stream. 

From  Lady  Marjorie  lake,  the  stream  flows  north- 
westward for  two  miles  to  a  swift  rapid,  falling  over 
a  ridge  of  granite,  with  a  total  descent  of  about  20 
feet.  Fifteen  miles  below  Lady  Marjorie  lake,  the  stream  narrows  sud- 
denly to  a  swift  rapid,  between  walls  of  rock ;  below  this,  for  several 
miles,  it  flows  in  a  well-defined  channel  200  yards  wide!  with  steep 
banks  of  boulders  and  till,  gradually  increasing  from  50  to  100  feet 
in  height.  Twenty-six  miles  below  Lady  Marjorie  lake,  a  narrow 
dyke  of  green  diabase  crosses  the  river,  forming  a  heavy  rapid,  called 
Loudon  rapid:  for  the  next  five  miles,  the  stream  continues  to  flow 
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north-westerly,  with  a  current  of  four  miles  per  hour.  The  banks,  from 
50  to  100  feet  in  height,  are  often  scarped.  The  river  has  all 
of  the  characteristics  of  a  prairie  stream:  rolling  prairie  extends  on 
both  sides,  and  steep  banks  of  till  descend  to  the  water. 

Aberdeen  lake  is  45  miles  in  length  and  about  16  miles  wide  in  its 
broadest  part,  with  an  area  of  from  200  to  300  square  miles.  Schultz 
lake,  which  IS  24  miles  long,  receives  the  Dubawnt  river  at  its  western 
end.  From  this  lake  the  water  flows  northward  for  one  mile  and  a  half 
descendmg  ?  swift  but  deep  rapid  with  a  fall  of  five  feet.  It  then 
enters  a  gradually  deepening  valley,  and  flows  at  the  rate  of  six  or 
seven  miles  per  hour,  between  banks  of  stony  till,  thence  south  to 
Raker  lake,  which  is  approximately  4."=  iiles  long,  and  into  Chesterfield 
inlet. 

Thelon  River 

The  Thelon  is  reported  to  rise  in  lakes  northeast  of  lake  Atlia- 
baska.  but  its  upper  portion  still  remains  unexplored.  It  flows  north 
for  the  greatest  portion  of  its  course,  turning  sharply  to  the  east  in 
Its  lower  course  before  entering  Beverly  lake.  Above  Eyeberry  l.-ke 
the  river  flows  through  prairie  stretches,  interspersed  with  spruce 
and  tamarack  groves.  In  this  as  well  as  in  the  portion  below  the  lake 
a  few  rapids  are  encountered.  Below  the  mouth  of  the  Hanbury 
river  ,t  flows  for  224  miles  to  its  mouth,  the  average  width  being 
^50  yards,  the  depth.  6  feet,  and  the  current  lunning  three  miles  per 
hour.  Over  this  entire  portion,  although  several  points  with  swift 
airrent  are  met.  none  of  these  can  be  called  rapids  as  thev  mav  easily 
be  passed  in  canoes. 

Ferguson  River 

Ferguson  river  rises  in  Ferguson  lake,  in  latitude  63°,  about  20 
miles  east  of  the  north  end  of  Yathkyed  lake:  it  flows  east-south-east- 
ward, parallel  to  Chesterfield  inlet  and  at  right  angles  to  the  course 
of  Kazan  river,  directly  into  the  west  side  of  Hudson  bay.  Its  total 
descent  from  source  to  mouth  is  alwut  400  feet,  and  its  total  lenjrth 
approximately  180  miles.  In  its  lower  portion  it  flows  through  a 
country  of  bare,  rocky  hills,  but  the  lakes  in  its  upper  section  lie  in  the 
midst  of  undulating,  grassy  prairie. 

Below  Kaminnriak  lake  the  stream  flows  verv  rapidly  for  a  thini 
c  a  mile  with  a  descent  of  about  four  feet :  then' it  opens  into  a  small 
bke.  below  which  it  flows  in  two  channels,  enclosing  a  large 
flat,  grassy  island.  The  eastern  channel  is  wide,  and  its  cur- 
rent sluggish  as  far  as  the  head  of  a  henvv.  crooked  rapid:  there  it  is 
obstructed  by  a  trap  dyke,  over  which  the  water  falls  in  .nn  irrc-il-.r 
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cascade,  with  a  descent  of  15  feet.    At  the  foot  of  this  cascade  the 
western  channel  again  joins  the  eastern. 

Farther  downstream  two  small  lakes  are  met,  and  the  river  flow.-; 
rapidly  from  the  end  of  the  second  lake  north-eastward  for  two  miles 
to  a  rocky  gorge.    It  then  turns  south-eastward  for  two  miles  and  a 
half  among  bold,  rocky  hills;  reaching  a  heavv  rapid,  the  water  rushes 
through  a  narrow,  obstructed  channel  between  steep  walls  of  diorite 
Below  this  rapid,  it  flows  eastward  for  two  miles,  in  a  straight  chan- 
nel, with  steep,  rocky  banks,  and  then  traverses  a  small  lake    whose 
outlet  descends  a  rocky  rapid  for  three-quarters  of  a  mile.      At  the 
foot  of  the  rapid,  a  portage,  800  yards  in  length,  follows  the  east 
bank  past  another  rapid  which  flows  over  boulders  and  jagged  •  .ints 
of  rock.      Beyond  the  portage  the  river  is  swift  but  sufficiently  ueep 
for  canoes;  it  flows  between  banks  of  rock,  to  a  small  fall  wh-ch  can 
be  run  with  half-loaded  canoes.      Below  this  demicharge  the  river 
open?  into  Quartzite  lake. 

Ten  miles  below  Quartzite  lake,  the  river  breaks  over  a  ledge  of 
rock  passed  by  a  portage  of  400  yards.     Beyond  this  it  traverses  a 
small  lake,  and  flows  rapidly  through  till-covered  countrv,  studded 
with    low    hills   of    boulders,    to    a    swift    chute,    rushing    throuoh 
a  narrow  gap  in  a  high  ridge.     The  stream  is  then  broken  by  two 
shallow  rapids,  and  enters  the  northwest  end  of  a  narrow  lake  about 
SIX  miles  and  a   half  long.     This  is  the   lowest  lake   on    Ferguson 
river;    from    its    south-eastern    end.    the    river    continues    its    verv 
rapid    course    south-eastward    for    eight    miles.      Turning    abruptly 
eastward    it   flows    with   an  easy   current  in  a    wide   channel,  with 
ridges  of   boulders    roughly  parallel  to   it   on   the    south  and  a  low 
escarpment  of  till  about  a  mile  distant  on  the  north.    For  two  miles 
farther   eastward,    it    continues  with   varying    current  to  a  strong 
crooked  rapid,  one-third  of  a  mile  long,  over  a  bed  of  rock.     Below 
this  rapid   which  can  be  traversed  by  canoes  without  much  difficulty 
is  one-half  mile  of  smooth  water,  to  the  head  of  another  short  rapid 
with  a  fall  of  ten  feet. 

For  three-quarters  of  a  mile  below  this  rapid,  the  river  has  a  mod- 
erate current,  after  which  it  contracts  and  flows  swiftly  between 
steep  walls  of  granite  and  trap.  Immediately  below  this  short  gorge 
.t  spreads  over  a  wide  bed  of  rounded  pebbles,  and,  flowing  swiftly 
for  two  miles  and  a  quarter,  passes  through  a  rocky  gap,  and  empties 
into  Hudson  bay  at  the  head  of  Neville  bay. 
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The  Kazan  river  rises  in  Kasba  lake,  which  lies  50  miles  east  of 
VVhoidaia  lake  and  at  an  elevation  of  1,270  feet.  From  this 
lake,  the  river  flows  for  220  miles  north-north-eastward,  parallel  to 
the  conrse  of  the  Dubawnt  river,  to  Angikuni  lake.  Throughout  this 
distance  the  sloping  shores  are  composed  chiefly  of  boulders  or  boulder- 
strewn  till.  From  Angikuni  lake,  the  river  turns  sharply  eastward 
for  90  miles,  thence  northward  for  35  miles  to  Yathkyed  lake.  Below 
Vathkyed  lake  it  has  a  length  of  probably  90  miles,  to  if^  mouth  on 
the  south  side  of  Baker  lake,  giving  it  a  total  length  of  490  miles. 

From  Kasba  lake  the  river  flows  with  a  slight  current,  over  a  bed 
of  boulders  to  a  lakelet.  Below  this  it  enters  a  well-defined  channel, 
which  varies  in  width  from  100  to  300  yards,  and  rushes  down  a 
series  of  swift,  tortuous  rapids.  The  e  extend  for  a  mile  and  three- 
quarters  to  the  head  of  a  cascade,  with  a  descent  of  15  feet.  Thence, 
the  river,  traversing  two  small  lakes,  continues  swift,  in  a  shallow  but 
well-defined,  winding  channel  with  wooded  banks  of  sand  or  boulders, 
until  the  foot  of  the  slope  is  reached  at  Ennadai  lake.  The  descent 
from  Kasba  lake,  a  distance  of  16  miles  in  a  straight  line,  is  approx- 
imately 170  feet. 

For  two  miles  below  Ennadai  lake,  the  Kazan  forms  a  heavy  rapid, 
flowing  over  a  bed  of  boulders.  From  the  bend  at  the  foot  of  this 
rapid,  it  flows  swiftly  eastward  in  a  shallow  channel  over  a  bed  of 
pebbles  and  boulders,  descending  about  200  feet  in  a  distance  of  17 
miles,  measured  in  a  straight  line. 

A  short  distance  below  Sandy  Hill  lake,  the  river  bends  sharply 
to  the  north  and  continues  to  flow  very  rapidly  for  two  miles :  then 
it  gradually  widens  and  the  current  slackens,  until,  at  several  sandy 
ridges,  it  empties  into  the  south  end  of  a  narrow  lake,  bordered  by 
stony  ridges.  The  water  discharges  n  the  east  side  of  this  lake  in 
a  swift  rapid  over  a  rocky  cascade. 

From  the  outlet  of  Angikuni  lake,  the  river  flows  eastward  for  44 
miles,  with  a  constantly  varying  current :  at  times  it  nishes  headlong 
down  a  narrov/  channel,  and,  again,  spreads  out  over  a  wide  bed  of 
boulders,  pack-d  by  the  ice  into  as  even  a  pavement  as  the  size  and 
shape  of  the  boulders  permit.  In  two  places  the  river  expands  into 
small  lakes.  At  a  point  30  miles  below  Angikuni  lake,  it  falls  20  feet 
over  a  ridge  of  gneiss,  beyond  which  it  flows  with  a  rapid  current  to  a 
second  fall.  Below  this  is  a  heavy  cascade,  through  a  narrow,  rocky  gap 
where  the  river  enters  a  gorge :  the  depth  of  the  gorge,  60  feet,  repre- 
sents the  total  descent  from  the  head  of  the  upper  fall,  a  distance  of 
a  mile  and  one-half. 
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fh.      A    t  T".     '^  ""*'■  ''  ^"  *'"~^t  continuous,  heavy  rapid    at 
the  end  of  wh>ch  is  a  portage,  one-half  mile  long.     This  p^m^  ? 
on  the  south  bank  and  passes  rough  water,  wherf  the  river  d^' in 
a  senes  of  cascades  over  rocky  ledges,  descending  about  zS^eet 

mt"  tl  """k^  r^'^'u  ''^  ^*''"'"  «°"^  -P'd'y  -^tward  7or  five 
miles.  ,t  then  bends  to  the  north,  and  continues  for  ten  miles  to  flow 

Tt^h:  e^d  ^"t.'^'"""'^"'^^  °'  ^°"'^-«'  -*»'  «  string  cLrrt" 
^  l«  1         °.  '  "  .''"■"""  '■"'^'  '*  «P^"d^  '"to  a  small  lake  two 

^th  a  fa"n 'o  ftLt'V  °'  "'^  "i'^  '^  ^  ''^^^^  ^P'^'  ^^  y-^s  lo-Tg! 
witn  a  tall  of  ten  feet  over  a  ndge  of  gneiss. 

For  five  miles  and  a  half,  the  stream  continues  with  a  moderate 
curren    m  a  channel  which  bends  toward  the  west,  unti!  Trush 

r I  1o  Tl  '''°"^  '""'"*  ^^^^^^"  '•°'--'<>'  -'^nds.  and  thence 
.n  a  low  fall,  over  a  rocky  ledge.  Below  the  islands,  it  widens  and 
becomes  less  rapid,  flowing  between  sandy  banks.     Ten  mH^^vond 

rent^td  Th^'tT  '^^  ""'f  '^^'"''"^  ^^^P'  ""'^  ^  ^'^^^^^ening  cur- 
raUttuMet  °'  ""'^  "°^^^  "^  ^^P'-'^  ^^  ™^^^<^  walls 

tracfoTa  ddtl  T'^.f  ^^idens  to  a  bell-shaped  mouth,  with  no 
race  of  a  delta  deposit,  where  it  enters  Yathkyed  lake.     From  this 
lake  u  flows  north  into  Baker  lake,  but  has  be'en  expored  onTy  t 

Lt     T  °VrT^''  "'"^''  *°  =  P°'"'  where  the  portage  to  the 
headwaters  of  the  Ferguson  river  is  made.    In  these  twenty-Ive  mUes 
wo  rapids  and  several  small  lakes  occur,  and  a  high  fall  is  repTrled 
farther  down  at  a  short  distance  above  the  mouth  of  the  r^^e 
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Winnipeg  river 
1.  Pine    . 


2.  Du  Bonnet   sg 


3.  MrArthur   I     jg 

(  Upper    Seven    Sis- 


i 


ters    

Lower   Seven   Sis- 
ters     


5    f  Pinawa  channel  . . 
(Upper   Pinawa    .. 

6.  Slave  fall   

7.  Point  du  Bois 

Whitemouth  river: 

8.  Whitemouth    fall 

9.  Belowr      town      of 

Whitemouth   

Roseau  river  : 

10.  .Vear       Dominion 
City   


Red  river  :  | 

11.  Lockport,  Gov.  dam  j 
SouRis  river:  I 

12.  Above   Souris    | 

ASSINIBOINE  RIVER  :  I 

13.  Currie  Landing  . . ,  j 

14.  Millwood   i 


Horse-power 

Theoretical     I  Used 
minimum  itpre- 

available  sent 


50.400  o 

84.000  6 

76,200  a 

127,000  6 


i  24.500  a 
(  40,900  6 

i  13,200  o 
(  39.500  6 
f  16,800  o 
(  50,500  6 

35.500 
16,400 
f  35.500  a 
I  59.100  6 
J  61,400  o 
(102,000  6 

102  it 

102 1 


Remarks 


A  preliminary  head  ot 
46  feet  could  be  de- 
veloped at   first. 


92  e 
2i2(j 
\23e  \ 
370  ff  I 


Flow  through  Pinawa 
channel  has  been 
deducted  in  cal- 
culating h.p.  avail- 
able. 
28,200  ♦Winnipeg  Electric 
Ry.  plant. 

47,000    tWinnipeg    Municipal 
electric  plant. 

At  mouth  of  river. 


Three     miles     below 
town. 


Local  report ;  not  sur- 
veyed. 


One  mile  above  town. 

Seven    miles    east    of 
Brandon. 

Abandoned  mill  site. 


as  ll'mscToXf'"  ''"•  ^°'  *^'=  '"'"™"'"  "^•""'  «°^  °f  the  river,  assumed 

assm^tll  as°^^°t^^nd'f'eet.'"    '"'   '"'"™"'"    '''"''''"  "°-   "'    ^^e   river. 
♦34,000  h.p.  installed;  28,200  hp   now  (Mav    lOlfi"!  in  .... 
47.000  h.p.  installed;  25,'000  h.p.  now  (M.^'Syinusl 
tFoT  footnotes  c  to  ;;  see  end  of  Appendix  I   p  280 
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Power  site 

Possi- 
ble 

avail- 
able 
head 

in  feet 

Horse-power 

Remarks 

Theoretical 

minimum 

available 

Used 
at  pre- 
sent 

IflNNBDOSA   RiVER: 

IS.  Two     miles     from 
mouth   

30 
40 

45 

47 

20 
25 

685/ 

910/ 

1,030/ 

1,070/ 

455/ 
570/ 

800 
150 

Brandon  Electric  Lt. 
Co.  Not  used  in 
winter. 

Minnedosa  Power  Co. 
Capacity  installed, 
450  h.p. 

16.  Four     miles     from 

mouth   

17.  Eight    miles    from 

mouth  

18.  Eighteen    miles 
from   mouth    

19.  Thirty-five        miles 

from  mouth   

20.  Minnedosa    

BmoTAii.  CREEK : 

'A      mile      below 

21.     At   Birtle    

Birtle    

24 
10 

10 

1000 
250  i^ 

100 1; 
227g 

22.  12      miles      above 
Birtle    

Shell  river: 

23.  Asessippi    

10 

SO 

Flour  and  grist  mill. 

Vaixey  river: 

24.  Sec.     18,     Tp.     26, 
Rg.   19   

19 
19 
56 
52 

22h 
22h 
64h 
59  h 

25.  Sec.     16,     Tp.     26, 
Rg.  20   

26.  Sec.     31.     Tp.    25, 
Rg.  21    

27.  Sec.     17,    Tp.    25, 
Rg.  22 

Mossy  river: 

2&  At    Winnipegosis 
29.  At    Fork    River 

10 
10 

74* 
74* 

WaTERREN  RIVER: 

30.  Meadow    portage 

15 

5,100* 

This  site  is  not  on  the 
river,  but  is  on  the 
portage  route  be- 
tween the  two 
lakes.  The  normal 
head  is  18  feet 
but  may  be  re- 
duced to  IS  feet  by 
storms. 

^«:^^»j^^n,  WA^a»aii,r-  :.i^win^^  wmmFmg^fmm-^''xm:^.£M-igm 
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Swan  river: 

31.  At    Swan     River 
Dauphin  river: 

32.  I'/i      miles      from 

mouth   

33.  4  miles  from  mouth 

34.  20       miles        from 

mouth    

FaIRFORD  RIVER: 

35.  At  Fairford   


Manicotac.^n  RIVER: 
Wood   fall    .. 


36. 


Poplar  fall   

1st     rapid     above 
.   Poplar    fall    .... 
37.  4th      rapid      above 

Poplar  fall    

(U       miles       from 

mouth   

miles       from 
mouth 


38 


39. 


115 

V  mi 

Charles   fall 


40.  Turtle  Cascade   ... 

(2nd    Rapid    above 
Turtle    Cascade 
Caribou  fall   ... 
Pigeon  river  : 

42.  The  Two  chutes 

43.  Sturgeon    fall    . . 
^    Af-ynx   rapid    

■  I  Poplar  rapid   . . . 

f  Slide  rapid   
Lower    Caribou 
rapid     


^   AVhite  Rock  chute 
lAdjoining  rapids 
[■Rapid,     IJ4     m. 
above  last  


47. 


I  Hawk   chutes 


14 


16 
28 


33 
8 
12 
30 
12 
18 

34 

28 

21 

27 


6/, 
18 

5 
IIH 

5^ 

10    I 


8H 

7'A 


17 


ilorsc-powcr 

Theoretical 

minimum 

available 


40/1 


6,200  « 
10,800  « 

2,500* 


3,100  « 


1,030  rf 
2,860  d 

800rf 
1,830  d 

870  d 

1,590  d 


1.350  d 
l,190d 


Remarks 


(Includes  raising  na- 
(     tural  head  15  feet. 


Includes    four    miles 

of  rapids  above. 
Includes  two  miles  of 

rapids   above. 
Includes    three    miles 

of  rapids  above. 
Includes  nine  miles  of 

rapids  above. 
Includes      1st      rapid 

above. 


I  Includes  rapid  below. 


Includes  Caribou  and 
Narrow  Rock  rap- 
ids, 2  mil's  long. 

250  yards  across  port- 
age. 


Two  chutes  200  yards 
apart. 


r  ^r' 


.t:=i, 


■^m-mi^ 


'f 
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-y. 


Possi 



-  ^--^^— _-.-.^=:-.::^_  — ^ 

Ilk- 

Horse-power 

Power  site 

avail- 

-----         ^ 

Remarks 

able 

Theoretical 

Used 

head 

minimum 

at  pre- 

in feet 

available 

sent 

PiCEON  RIVER— Coii/i»iM*rf. 

1  Long  current    . . . 
48.  ' 

20 

3,200  d 

1  lead  to  be  created  bv 

1  High   chute   

(  Sturgeon-skin 

49.       chute    

IS 

2,i>X)d 

dam. 
Includes  rapids  above. 

7 

\,]Wd 

1  Peacock  rapids   . . 
50.  Rapids,    6    miles 

21 

3,340  (/ 

Two  short   rapids   ,'4 

above  last   

6 

9.^0  d 

m.   apart. 

51.  Grass   rapid    

6 

950  d 

S2.  Balsam    rapid    .... 

10 

1,590  d 

Includes   rapid   J4   m. 

53.  Shining   fall   

29 

4,610 1/ 

below. 
One      quarter      mile 
long 

Berens  river: 

54.  First  rapid   

11^ 

1,180  <i 

55.  Island  rapid  

17 

1.740  d 

Includes       WoKerino 

56.  Roundtent     chute 

and  Flat-rock  rapids. 

and   rapid    

57.  Moose  portage   . . . 

14 

12/, 

1,430  rf 
1,280(1 

'A   m.   long. 

58.  Oldhouse  rapid   . . . 

20 

2,050  <i 

Includes         Oldhouse 

JSharpstone  chute 

15 

1.530  (/ 

and  Flag  rapids. 
Includes  Stick.  Water 

'  1 
1  VVhitebeaver  rapid 

lO'/a 

1.070  (/ 

and    Road    rapids. 

60,  Smoothrn.-k   rapid 

7 'A 

770  rf 

Includes   rapid   }4   ni. 

(■,    rSandisIanil  chute 
"'■  L  Crook ..-d    rapid    .. 

15 
26 

1.530  (/ 
2,660  d 

above. 
Includes    Liver   rnnid 
Includes  Child,   Wolf 

62.  Painted      Moose 

and  Etomami  rapids. 

chute   

13 

1,330  d 

Includes   rapid   '/i  m. 

63.  Crane  rapid   

7'A 

770  rf 

below. 

64.  Xightowl    rapid    . . 

65.  Little  Grand  rapid 

40 
21 

4,100  rf 
3,820  rf 

Includes  rapid  above. 

Poplar  river  : 

66.  First  rapid    

10 

740  rf 

67.  Balsam    rapid    .... 

12 

890  rf 

68.  VVhitemud  rapid   . . 

9 

660rf 

f  Rapid    

4 

300rf 

iVj  m.   above  White- 

«'-|  Rapid    

9 

660rf 
300  rf 
660rf 

mud  rapid. 

Rapid    

4 
9 

70.  Rapid    

^l4    m.    below   Tlniu- 

71.  Rapid    

16 

910  rf 

der  lake.                                           ■ 
2   m.   above   Thunder                       | 

72.  Rapid    

20 

1,135  rf 

'="**.          „.       .                           1 

t  m.   anove    ihunder                       ■ 

lake.                                                  ■ 

fl^mg'j^mii^K'^Tm')'' 
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Power  site 


Big  iiLACK  RIVER: 
7j   rKnpid    

■  I  Cathead    rapid 
74    I  "ijjh  rapid   .. 

■  \  Island    rapid 
(  Alink  rapid  .. 

Kapid    


75. 


Long   rapid 


Kapid 


Pelican  rapid 
Kapid    


Kapid    

76      Skiinlcftet  rapid 


Rapid 

Rapid 

Rapid 
I  Rapid 


yy  /  Adjoining  rapids 
''•  I  Rapid    ;... 


78. 


Rapid 


1  Rapid    

'.Rapid   .' 

Saskatchewan  river  : 

79.  Grand  rapid   

80.  Red  Rock  rapid   .. 

81.  Demi-charge     rapid 

82.  Tobin    and    Squaw 

rapids*    

83.  Cadotte  and   Nipa- 

win   rapids*    

84.  Rapid   4   m.   above 

Cadotte*    

85.  Rapid  29  m.  above 

Cadotte*    

S.  Saskatchewan  river  : 

86.  15    m.    below    Sas- 

katoon     

Bow  river  : 

87a.  Bassano    dam    . . 
87b.  Sou.    Alta.     Land 
Co's.  dam  

87.  Calgary    


Remarks 


S  111.  ahcne  mouth. 


2)4    in.    above     .Mink 

rapid. 
Ifj  ni.  long. 
3'.!    ni.    above    Long 

rapid. 

\'j  m.  above  Pelican 
rapid. 


1  111.  above  Skunk  feet 
rapid. 


I  m.  long. 

3  ni.  above  .Adjoin- 
ing rapids. 

16  m.  above  Adjoining 
rapids. 


\ 


6  ni.   long, 

7  m.  long. 
2  m.  long. 
H    m.    long. 


Used  in  operation  of 
dam. 

Calgary  Water  Power 
Co.  has  steam  au,\- 
iliary. 


«4      m    be  ow  Prince  Albert,  head  of  40  feet  possible 

beow  Prmce  Albert,  head   of  55  fe^l  ^ossib  e. 

below  Prmce  Albert,  head   of  40  feet  possible, 

below  Prmce  Albert,  head  of  40  feet  possible. 


84 
70 
51  ;^   m 
38ii  m 


m. 
m. 
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Power  site 


Bow  m\f.R—ConiiHutJ 

88.  Radnor  

89.  Ghost    

90.  Mission    

91.  Bow  Fort   .... 

92.  Horseshoe   fall 

93.  Kananaskis  fall 

94.  Banff    


Elbow  river  : 

95.  Sec.  15.  Tp.  22,  Rg. 

6  

Kananaskis  iiveh: 

[Upper  site   

96.  Central  site    

I  Lower  site   


Cascade  river  : 

97.  Minnewanka 

Spray  river: 

98.  Spray  fall   .. 


Lake  Louise: 

99.  Can.  Pac.  Ry.  hotel 

Red  Deer  river: 

100.  13    m.    below    Red 

Deer    

101.  8    m.     below    Red 

Deer    

102.  At   Red  Deer    .... 


44 

50 

47 

66 

70 

70 
64 


225 


70 
70 

45 


64 
SO 

130 

25 
25 

15 


3,500  f 

8,()(H)/ 
3,971  (,• 
9,08()  /• 
3.2M  c 

4,5(M) e 
11,240/ 

4,780,- 
11.910/ 

4,780  «• 
11,910/ 

1,500  <■ 


4.500 


1,450/ 


570  f  1 
570  f  \ 
340  <• 


19,500 
12.000 


130 


Calgary  Power  Go's, 
hydro-clcctric  plant. 

Calgary  Power  Cos. 
hydro-electric  pl.int. 

Should  not  be  con.sid. 
ered  for  power  pur- 
poses on  account  of 
the  scenic  value  of 
the  waterfall. 


Other  scheme  using 
head  of  .SOO  feet 
also  possible. 

Heads  woidd  he 
created  by  dams  in 
connection  with 

storage  project, 

with  the  flow  sub- 
ject to  storage  re- 
quirements. 


This  site  would  be 
flooded  out  by  pro- 
posed storage  pro- 
ject. 

Electric  plant. 


These  two  sites  may 
be  combined  giv- 
ing a  head  of  50 
feet. 


v-^m. 
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Power  lite 


HUNDMAN   RIVKH  : 

lOJ.  At    moiiili 


Mkllv  rivkr: 
104.  Sec.  JJ.  Tp.  8,  Hn 
24    


St.  Mary  rivm: 

105.  Sec.  23.  Tp.  1,  R^ 
25t    .... 


Lee  creek  : 

106.  Cardstont    

Tin  CREEK : 

107.  Tp.    1,    Rg.   28t    . 
W'aterto.v  river  : 

108.  Sec   24,  Tp.   I,  Rk 

3ot  ;...... 

Oil  creek  : 

109.  Sec.  2.1  Tp.  I,  Rb 

30    ....... 

Blakiston-  brcxik  : 

110.  Sec.   5.   Tp.   2,   Rg 
30t   ....... 

SOIIHKORK    RIVEk: 

Sec.  35,  Tp.  6,  Rg. 


111. 


I'ossi- 

hie 
avail- 
able 
hc.'id 
in  feet 


30 


Sec.  6,  Tp.  6,  Rg.  1 
Sec.  24,  Tp.  6,  Kg 

MiU,  CREEK : 

Mountain  Mill  

Crowsnest  river  : 

112.  Near    Lundbrcck 
N.  Saskatchewan  river: 

113.  Crooked  rapid*   ... 

114.  Horseshoe      and 

Stony    rapids*    . . 

115.  Steep  Creek  rapid' 

116.  Cole        fall        and 

rapids    

117.  Rocky  rapid  (above 

Edmonton)     

Sturgeon  river: 

1 18.  Near    mouth    


23.] 


\27 


SO 


250 


158 


45 
100 

40 


30 

40 

27 

IS 
18 

28 

85 

2i 


Horse-power 

Theoretical     I  Used 
minimum  ;it  \,rr 

available  sent 


200 


1,200 


3.400. 


392; 


350  « 
800e 

320  ^ 

80  </ 
270* 

3,100 

1,700 
2,000 

3.200 

28,000  f 


250 


Remarks 


l.aromhe  electric 

plant,    ha\e    steam 
.niixiliary. 


.Approximate      estim- 
ate. 


Intake  7  m  distant. 
.See  text  re  limita- 
tions duo  to  irriga- 
tion. 

Intake  4  m   distant. 

Intake  4  m.  distant. 


Intake  5  m.  disUnt. 


I  Heads 
'.  created 
[.by  dams. 

Head  created  by  dam. 


3  m.   long. 

1  'A   ni.   long.  4 

2  ni.  long.  , 

5  m.  long,  under  con- 
struction. 


Fort       Saskatchewan 
electric  plant. 


t  The   economic   development  of  these   sites   is  questionable. 


-sptxia 
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Power  lite 


PoMi 

bic 
avail- 
able 
hc.iil 
in  feet 


Bmiiau  *IVK*: 

119.  300     ft      below 

Soutlieslc  river  , . . 

120.  Near  month   

McI,Ri)D«ivM  (tributiiry  of 
Athabaska  river)  :  i 

121.  Near    i:<l!k)n    30 


62 


100 


Horie-power 


Theoretical 

inininiMm 

available 


rnor 

IMIOJ 
680 


90T* 


Used 
at  pre- 
terit 


Rcmarlct 


(f)  Show*  i>os.<iible  h  p. 
ai  .leconcl-fect. 

{d)  Shows  possible  h.p. 
{e)  Shows  possible  h.p. 
(/)  Shows  possible  h.p. 

(g)  Shows  possible  h.p. 
(A)  Shows  possible  h.p. 
(1)  Shows  possible  h  p 

flow  of  45  secoiul-f(    t 

(I)    Shows  possible  hp. 


f'-r  the  minimum  flow  of  this  river,  assumed  at 

during  period  from  May  to  November 
for  the  mm.mum  natural  How  of  the  river 
for  the  regulated  flow  of  the  river 
durinR  the  period   from   Mav  to  October 
diTing  the  period  frotn  April  to  October 
durmg  the  period  from  \Ly  to  Octol^r.'  assumed 


du'ing  open  water  season. 


i:':^i 


:\w^^ms3MmmEM^'^'^jm 


Appendix  II 


COMPUCTK  DATA  O.N  FLOW   ARE  NOT  AV^^.i^iluf 

lie»  m  tne  fact  that  very  l.mitcVdat  icx  I    .!n  n'  u  "'  I'""  '  '""^-  ''r-^""" 

mmumim  flow  of  nvcr,  Thil  m  n.,^nm  T  *''!'^^^«"  }\^*<^  estimate*  of  the 
bu,  a,  there  „  a...oh,H>  no  mfo^  ravr,7able'' o  '-r'''*  ""'"","  "'"•^■^• 
mat>"K  this,  the  es.imatts  viven  in  the  ^ahl?,  1,1  f  ,  "  '"  "  """' "  '"  «'"- 
open  river  condition,,  or.  .•.m.rox i  n. telv  f  r  ,ht^  '.  m'nnmim  MaKes  .hiring 
month,  of  May  an.l  .Nov  Jmher  U  , .'»  fr.  ^.  ^'"<  "u  '*""  >'"'  ''''""•"  «!'' 
P-.wer  i.  avail.-.l.le  dun  >«  he  winter  uo  1,1  I  .".^  "  ""'  '"''"'•""'  "-tnimMii, 
able  year,  possibly  one  th  rd  c,  u  ,1  l!.  ,^  *  '"*"""."  '"  *•'>•;  ''"^"'K  •■•  '-'^''tT 
thi,  dur.,i«'a  .ever.-  winter  '   '"  "'"'"""'   ''"•'   "^"''»'''>    ">"cl.   "«»  than 

Wherever   possihie.    the   dUchin/ti   nt    •!..    .  j 

nients  had  bern  taken      '''"""•"*''  '^""-"''  "f  <l'e  nearest  basin  where  me.i.iire- 
^."i^iirE?'^"''^'"-'^  *""  ESTIMATED  FLOW  OF  RIVF.RS 


River 


Drainage 
area. 

Square  miles 


Estimated  low  water  flow 

with      open       river. 

(May  to  .Nov.) 

Second- feet 


Nelson  river: 

Mouth     4i;nnnn 

Above  Split  lake    43,;^ 

Haves  river:  j 

Mouth    

Above   Fox    river    ... 

Above   Knee   lake    

At  Robinson  fall ' 


AlHABASKA    river: 

.Mouth    , 

Cascade  rapid   

Grand    rapid    

Athabaska     ... 

Tp.  58,  Rg.  21.  W.'of'.^tli' 


3.S,S00 

5.350 

2.3S( 

650 


61.000 
38,200 
36,500 
29.200 
12.000 


f2.m| 


51.000 
50.000 


1.600 
750 
170 

16000 
11.500 
11.000 
10.000 
4.000 


»' ...  .,  ^JT 


,„.» 
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N 


River 


i 


Clearwatek  river: 

At   rapids    

Lesser  Siave  ruer: 

Mouth  

Peace  river  : 

Mouth  

Vermilion  chute   

Peace  River  Landing  . . . 
Peace  canon  

North  Heart  river: 

Mouth    

Smoky  river  : 

Mouth    

Slave  RIVER: 

Fort  Smith   

Black  river: 

Mouth    

Abov     Black  lake    

Above  Waterfound  river  , 
Cree  river: 

Above  Pipestone  river  . . . 
Geikie  river: 

Helow    Poorfish   river    . . . 

Abo\e  Poorfish  river  

Churchill  river: 

Below  South  Indian  lake 
Above  South  Indian  lake 
Below  Kississing  river  . . . 
Below   Reindeer  river    . . . 

Below    Rapid    river    

At    Stanley    

Above  Trout  river  

Above   Foster   river    

Above   Haultain  river    . . . 
Above  Mudjatik  river   . . . 

Reindeer  river: 

Mouth    

Halfway  to  mouth   

Above  Trout  rivtr    

Rapid  river: 

Mouth    

Foster  river: 

Mouth    

Above  Sandy  river   

Mudjatik  river: 

Mouth    

Above   Heddery   river    

Beaver  river  : 

Grand  rapids   

Methv  river: 

Above  W'hitefish  river   . . . . 


115.000 

101,500 

72,100 

30,100 

470 

20,000 

232,000 

26,400 

13.000 

6.800 

4,200 

3,200 
1,500 

97,100 
88.700 
82,200 
75,900 
51.600 
45,600 
43.700 
39,400 
33,300 
29,600 

22,600 
21.600 
19,500 

5,700 

2.900 
1,800 

2.300 
1,300 

14,000 

1.000 


Estimated  low  water  flow 

with      open      river. 

(May  to  Nov.) 

Second-feet 


1,120 

1,000 

25,400 
24,000 
20,000 
11,000 

2S 

6,500 

70,600 

5,900 
2,900 
1,500 

900 

700 
300 

15,400 
14.200 
13,300 
12,400 
7,200 
6,400 
6,100 
5,500 
4,700 
4,100 

5,000 
4.800 
4.200 

260 

650 
400 

500 
300 

650 

SO 
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Power  site 


NeiSON   R1\ER*  : 

(1st   Last   Lime- 
stone rapidt    .. 
2nd    Last   Lime- 
_         stone   rapidt    .. 
3rd    Last    Lime- 
stone  rapidt    .. 
4th    Last    Lime- 
stone  rapidt    .. 
(  Lower  Limestone 

.'      rapidt   

I  Upper    Limestone 

■  ^     rapid  

f  Lower      Long 


123. 


124. 


Uppe 

'-      sor 


12S. 


126. 


spruce   rapid    . 
per      Long- 
spruce   rapid    ., 
1st    Kettle   rapid 
2nd  Kettle  rapid 

'•3rd  Kettle  rapid 
Mst   Gull   rapid    .. 


2nd  Gull  rapid 

3rd  Gull  rapid 

,«   ^^^^  ^'""  ""apid 

l-fts.  Cham-of-islanris 
chute     


129.  Grand  rapid 


130.  Jfanitou    rapid    ... 

13!.  Red  Rock  rapid  .. 

132.  Over-the-hill  rapid 

133.  Bladder  rapid    . 

134.  Whitemud    fall    .. 

135.  Ebb-and-flow  rapid 

136.  Whiskey     Jack 

portage   


Head 
(in 

feet) 


I       ' 
IS 

10 

10 

8 

25 

52 

40 
40 
21 J4 

17 
20 

20 
21 
17 

25 

4'A 
20 

25 

12 

9'A 

UVi 
30 

9^ 

35 


Estimated 

low  water 

flow  during 

open  season 

(May  to 

-N'ov.) 

Second- feet 


Avail-    I 

able     j 
theoreti-| 
cal  h.p.  I 
(Maytc 
iVov.) 


Kemarks 


51,000 

51,000 

51,000 

51.000 

51,000 

51,000 

51,000 

51,000 
51,000 
51,000 

51,000 
51,000 


51,000 
51,000 
51,000 
51,000 

50,000 

50,000 


50,000 
50,000 

."^O.OOO 
50,000 

50,000 

.50,000 


34,700 
I  87,000 
!  57,900 

'  57,900 

i 

j  46,300 

j  144,700 

I  301,000 

231,500 

;  231,500 

124,500 

98,500 
115,800 


115,800 

121,500 

98,500 

144,700 

25,500 

113,500 


50.000    142,000 


68.000 
54,000 

65.500 
170,000 

54,000 

200,000 


^  ni.  long. 
1  ni.  long. 
H  m  long. 
i'/l  m.  long, 
!«  m.  long. 
H  ni.  long. 
4   HI.    long. 

I  2  m.  long. 

i  3  ni.   long. 

1  !j  ni.   long.  If.R.  Ry 
crossing. 
100   yards    long 
16    m.    long       Head 
could  be  raised  to 

;     30  feet. 

;  500  yards  long. 

I  3.S0  yards  long. 

'  H  m.  long. 

j  !'j   m.   long. 

300  yards  long.  Pos- 
sible he.id  8  feet. 

160  yards  across 
portage.  Possible 
head  26  feet. 

Head  created  by 
dam. 

900  yards  long. 

Possible  head  13 
feet. 

900    yards    long. 

S(X)  yards  aero?': 
portage. 


*The  estimated  flow  and  h.p    eiven   for  tt-p  v„i,„  '. 

flow  of  50,000  second-feet  just  below  lake  Winnipeg  """  "'  '"''"'  ""  ^ 

tNot  favourable  for  development  "'""'P«g- 

I  Also  called  Birthday  rapid. 
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11        i 


Power  site 


Head 

(in 

feet) 


Estimated 

low  water 

How  during 

open  season 

(May  to 

Nov.) 

Second-feet 


Hayes  river: 


"The  I 


137.  23   m.    below 

Rock"    

138.  7    m.    below    "The 

Rock"   

139.  The  Kork  fall  .... 

140.  VVhitemud    fall    ... 
(  Rapid,  18  m.  above 

..,   I      "The  Rock"  ... 

' '•"!  Chute,  20  m.  above 

I      "The   Rock"    .. 

('Rapid,  Z2  ni.  above 

142.   •     "The   Rock"    .. 

I. Muskeg  rapid   ... 

'  Chute,     21/2     m. 

above   Muskeg 

rapid    

Rapid,      S'/i    m. 
above   Muskeg 

rapid   

Yellowmud  rapid 
Lower      Drum 

rapid     

Middle     Drum 

rapid   

^  Upper  Drum  rapid 


143 


144. 


(Trout  fall 


145. 


■  \  Rapid,  1  m.  above 
I     Trout    fall    .... 

146.  Rapid,     2<A     m. 

above     Oxford 
lake    

147.  Rapid,   3  m.  above 

Pine   lake    

148.  Rapid,  8  m.   above 

Pine  lake   


35* 

i 
1,600 

35* 

1,600 

5 

1,500 

5 

1,500 

11 

10 
8 


10 


5 
5 

10 

7 
12 


11 

8 

6'/. 

7 

5 


149.  Robinson  fall  I     56 


1,300 

1,300 

1,300 
1,200 

1,200 


1.200 
1,000 

1,000 

1,000 
1,000 


750 

750 

350 
200 
200 


170 


Avail- 
able 
theoreti 
cal  h.p. 
(Ma>  to 
.Nov.) 


Remarks 


0,350  j 

6.35o/ 
850 
850 

7-;o 

1.620 


Heads  to  be  created 
by  dams ;  river 
about  250  ft.  wide. 


200    yards    long, 
eluding  rapids. 
150  ----'-  ■- 


in- 


1,480      450  yards  long. 
1,090      300  yards  long. 


1,360 


680 
570 


250  yards  long. 

110  yards  long. 
200  yards  long. 

1,130    j.'^OO  yards  long. 


800 
1,360 


940 
680 


2(X)  yards  long. 

320  yards  lonjr,  in- 
rludipg  rapids  be- 
low. 

250  yards  long,  in- 
cluding rapids  be- 
low. 

300  yards  long. 


260    1 100  yards  long. 


!       160 

200  yards  long. 

110 

Head    could    be    in- 

creased by  dam  '4 

m.    below    in    cafi- 

on-like      part      of 

river. 

1,080 

H  m.  across  portape. 

*  Aneroid  observations  show  a  descent  of  .some  285  feet  on  the  Hayes 
river  between  "The  Rock"  and  the  mouth  of  the  Fox  river,  a  distance  of 
thirty-five  miles.  Heads  would  have  to  be  created  by  dams;  the  height  of  the 
two  given  here  are  only  arbitrarily  chosen  and  other  similar  ones  are  possible 
in  this  reach.    See  general  description  of  the  river,  p.  115. 
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Power  site 


Head 

(in 

feet) 


Athabaska  river: 

Mountain    rapid    . 

S  m.  above  Mount- 
ain   rapid    

Cascade  rapid   . . . 

Little     Cascade 
rapid    

Rock   rapid    

..Crooked    rapid    . . 

I  Lonjf   rapid    

1  Middle    rapid    ... 
I  Boiler   rapid    

153.  Brule   rapid    

f  Rapid  at  Ft.  Brule 

154.  \  Rapid     2'/l     m. 
(.    above  Pt.  ^riile 

155.  Grand    rapid 


150.1 


151. 


152. 


15 
7 

10 
12 
13 
28 
20 
25 
8 
10 

10 

54 


156.  Major   rapid    i       6 

157.  7   m.    below    Stony  ' 

rapid   j       g 

158.  Stony    rapid     '       5 

159.  Pelican    rapid    and 

rapid  above  17 

160.  7   m.   below    Lesser 

Slave        ;r   10 

16:.  Tp.  58.  Kg.  21.  W 

of    5th     80 

162.  Tp.  56.  RjT.  21.  W . 

of  5th  ■     42 

163.  Athabaska    fall    ...       20 

Clearwater  river  : 

I"  Cascades   rnpid    . .  16 

164    ,  I.e    lion   rapid    ...  31 

'  Bigstone     rapid      i  7 

165.  Atix   Pini  rp.pid    . . '.  21 

166.  VVhitemud    raoid    .  j  41 


Lesser  Slavk  rivkr 

■  2'.A     m 
mouth 
167. 


f  2y:     m.      from 

mouth-*   g 

7''?     m.      from 

mouth*    5 

9  m.  from  mouth*       IS 


Estimated 

low  water 

flow  during 

open  season 

(May  to 

Nov.) 

Second-feet 


11,500 

11,500 
11,500 

11.500 
11.500 
11,500 
11,500 
11,500 
11,500 
11,500 
11,300 


11.300 
11,000 


11.000 

11.000 
11.000 

11.000 

9,500 

4.000 

4.000 
400 


1.120 
1,120 
1.120 
1.120 
1.120 


2,200 

2,200 
2,200 


Avail- 
able 
theoreti- 
cal h.p. 
(May  to 

Nov.) 


Remarks 


10,500    |l    m.    long. 

19.500    14    m.    long. 
'     9,000    i  1    m.    long. 

;    13,000  ;  2    m.    long. 
j    15.500      l>i  m.  long. 

i    17.000  I  I'i  m.   long. 

I    36,500  1 3  m.  long. 

26.000  I  1  Vi  m.  long. 
I    32.500      3  m.  long. 

10.500  ;  'A  m.  long. 

12,500  I  2  m.  long. 

12,.S00    }  1   m.  long. 
67,000    i  S'/j   m.   lonif,   includ- 
I      ing    rapids    imme- 
I      diately    above    and 
below. 
7,500    :  Vi  m.  long. 

10.000    !  I  ni.  long. 
6,000     I  'A  m.  long. 

21,000    ;2!/.  m.  long. 

10,5f1    j^  m.  ;ong. 

36,000      Vver  1  ni.  long. 

19,000    I 
900 


2m 

3.90' 
90() 
2.700 
5,200 


2,000 


1    m.   long. 

1 '  1-   m.   long. 

'^  mile  long. 

'^>  ni.  long. 

J4  m.  long.  Head  can 
easily  be  raised  to 
50  ft.,  incrensing 
h.p.   in   proportion. 


1J4   m.   long. 


1,500      1   m.  long. 
3,700      2'/5  m.  Ion, 


n-„,J  !  de/cents  are  taken  fror,  a  profile  plotted  from  levels  taken  by  the 
IJepartment  of  Public  Works,  and  show  the  steepest  portions  of  a  series  of 
T.„  «te"<l'nK  over  a  distance  of  nearly  twentv  miles  from  the  mouth  of  the 
Lesser  Slave  river,  with  a  total  descent  of  80  feet 
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i      I 


I 


Powe 


r  site 


I  Head 
;     (in 
;    feet) 


168 


13 

8 


Lesser  Slave  rives—Coh. 
:i2'A     m.     from      I 

mouth*  

i4'/i     m.     from 
I  mouth*  

Stonv  river: 

169.  Stony  fall   \     75 

McLE.^.vER  (See  App.    j 

Peace  river  ■ 

170.  lioyer    or    Little 

rapidt    g 

171.  Vermilion   /all  aiid 

172.  Peace       Caiion  ' ' '       ^ 
rapids}    225 


Slave  river**: 
,-,   n^rowned  rapid   . 
173.  '  Pelican  rapid  ... 
l.iMountain  rapid" 


174. 


I  l^apid     above 
\     Mountain  rapid 
lCa.ssette  rapid   ... 

Bt.^cK  river§: 
175.  8  m.   above  mouth 
\l^-  ge.'ow   Middle  lake 

177.  Eluabeth    fall    ... 

178.  8  rti.  below  Porcu-i 

"'ne  river   . 

179.  North    rapid 

JSO-  Hawkrock   rapid  '." 
181.  Brmk    rapid    


13 
10 
25 


42 
27 


8 
160 
120 

25 
IS 
10 
25 


Estimated 

low  water 

flow  during 

open  season 

(May  to 

Nov.) 

Second- feet 


1,000 
i.OOO 


200 


Avail- 
able 
theoreti- 
cal h.p. 
(May  to 

Nov.) 


1,480 
910 

1,700 


Remarks 


24,000 
11,000 


70.600 
70.600 
70,600 


70,600 
70,600 


5,900 
5.900 
5.900 

2,900 
2.900 
2,900 
2,900 


1  m.  long. 
1  m.  long. 


71,000 


H  m.  long. 
IH  m.  long. 


282,000  18  m.  long  follow- 
I  ing  river;  11  m. 
I     across  portage. 


I  104,000 
:  80,000 
!  200,000 


lis  m.  long. 
3  m.  long. 

[  1  m.  long  following 
river;  %  m.  across 
portage. 


336,000    I  2  m.  long. 
216.000    jl  m.   long. 


5.400 
107,000 
80,000 


2,000  ft.  long. 
2  m.  long. 
3'/i  m.  long. 


8.200  I  3.000  ft.  long. 

5.(XX)  i  1  m.  long. 

3.300  I 
8,200 


DeparSnt  ofTublic  Works"  inTshorth':  t"'''"  ^^°™>^^'^  ^^^en  by  the 
rapids  extending  over  a  distance  of  n..,T  I        .'^^"^f  portions  of  a  series  of 

Lesser  Slave  ri^er   wit'h'^totaT  disc"enY'^f*^^"  eV''"  ''''"'  *"*  •"»"*  o^  «»>« 
I  f'ot  suitable  for  development 
*  In  British  Columbia. 

as  the*  Fo^'t"smUh''i-f.i"dT;Terext?nd"fron.  W?H7"r  ''"°-"  -"-t-ely 
distance  of  some  16  .niles,  and  LtoUl  descent  h^^^^^  ^?,,'^'"«  '°  ^"''  Smith,  a 

^yV^^.rr.i^ir^yXi^%^^;>^,^rW.r  are  taken  from  a  report 
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Estimated 

1              

1 

low  water 

Avail- 

Power site 

Head 
(in 

flow  during 
open  season 

able 
theoret 

Remarks 

feet) 

(May  to 

Nov.) 

Second-feet 

cal  h.p 

(May  to 

Nov.) 

Bl^CK  RIVER— Coil. : 

1 

1 

rManitou  fall 

182  -!  '^''0"'P*'"i  rapid  . 
'12      in.      above 

15 
30 

2,900 
2,900 

5,000    ijSO   ft.   long. 
10,000    1 

I    Thompson  rapid 
183.  Above     Kosdaw  . 

8 

2.900 

2,600 

lake   

20 

2,9U0 

6,600 

184   Above   Waterfound 

1  m.  long. 

river    

10 

1,500 

1,700 

Above    Crooked 

lake  

12 

1,500 

2.000 

n^u«. 

18S  \  '^     "•■     above 

1,000  ft.  long. 

""•]      Crooked    lake 
Below    Hatchet 

14 

1,500 

2,400 

In  two  rapids. 

'^     lake  

18 

1,500 

3.100 

Cree  river*  : 

186.  9    m.    above    Bad- 

water  river  

187.  Hawk  rapid   

40 
35 

900 
900 

4,100 
3,600 

3  m,  long. 
2  m.  long. 

Geikie  river*  : 

188.  Below     Poorfish 

river    

45 

3,200 

^^  /W\ 

- 

'2'/2       m.       above  i 

189  1     Poorfish    river    i 

■  j  4  m.  above  Poor- ' 

>■    fish   river    

jAbove     White- 
ion  }     spruce  rapid    .. 
'^-  1  Whitespruce 

1^,000      1  in.  long. 

35 

1,500 

6,000 

yi  m.  long. 

35 

1,500 

1 

6,000    1 

2  m.  long. 

20 

1,500      j 

3,400    1 

In   two   rapids. 

•    rapid     

18 

1,500 

3,100 

^    m.   long. 

191.  S  m.  below  White- 

spruce   rapid    ... 
192.  2nd    rapid    below 

30 

1.500 

5,100 

Whitespruce 

rapid    

12 

1,500 

2,000 

193.  5    m.    above    Big 

Sandy  lake   

15 

1,500 

2,500 

ChURCHILI.  RlvERt  : 

194.  Below     Southern 

Indian    lake    

195.  Above     Southern 

18 

15.400 

31,000 

Indian   lake    

2 

14.200 

3,200    , 

by  jT&'Vf"  tt  Sglc-a^l  ?.!?v°ey  1^""  "^  ^^-^^  '^^  ^  -•>- 
McI.;je'%rre"*GeXicarSu7vef  (1^^."  '^''"  ^'°'"  ""'"^^''""^  ''^  ^^ 
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—     

Estimated 

~- 

low  water 

Avail- 

Power site 

Head 

flow  during 

able 

(in 

open  season 

theoreti- 

Remarks 

feet) 

(May  to 
Nov) 

cal  h.p 
(May  to 

Second-feet 

.Vov. ) 

Chukchill  river— Com.  : 

196.  Leaf   rapid    

8 

14.200 

13,000 

197.  Above  Leaf  rapid 

1       2 

14,200 

3,200 

f Granville   fall    ... 
198.  {  Above    Granville 

25 

i 

13,300 

3»,000 

[     fall    

i       5 

13.300 

7,600 

1  Rapid    

199. 

1  Rapid    

200.  Below    Pukkatawa- 

!     19 

13,300 

29,000 

Portage,      8      chains 

15 

13.300       i 

23,000 

long. 
Portage,      3      chains 
long. 

gan  lake  

4 

12,400       1 

5.600 

201.  Rapid    

202.  Redstone  rapid  .... 

2 

IS 

12,400       , 
12,400       ' 

2.800 
21.000 

203.  lielovv  Loon  river 

6 

12,400 

8.500 

204.  Two   rapids    

1       7 

12,400       ! 

10,000 

1st    rapid    above 

: 

Nemei    river    . . 

14 

12,400 

19,700 

2nd   rapid   above 

205. 

Nemei    river    . . 
3rd   rapid  above 

11 

'2,400       1 

15.500 

Nemei    river    . . 

8 

12,400 

I. ,200 

4th    rapid   above 

Xemei    river    . . 

11 

12,400 

i5,.';oo 

(  Knife   rapid    

11 

12.400 

15,500 

206.     Rapid    

8 

12.400 

11.200 

]  \h')\e  Knife  rapid 

5 

12,400       , 

7.000 

W  intego    

9 

12.400 

12.700 

1st    rapid    above 

207. 

Wintego    

2nd   rapid   above 

3 

12,400       ' 

4.200 

», 

VVintcso    

25 

12.400       ! 

35.000 

3rd    rapid   above 

VVintego    

9 

12.400 

12,700 

4th     rapid     above 

J 

Wintejfo  

4 

12.400       i 

5.600 

^ 

209.  (  ;^t'K  "Pi'l    

IS 

12,400 

21.000 

J 

\  Kctt'o  fall  

17 

7.200       i 

14.000 

I 

210.  Grand  rapid   

16 

7,200       \ 

1.'  m 

-,11    f  Keg   rapid    

7 

7,200 

5.700 

"  '■  \  Island    rapid    .... 

9 

7.200       1 

7.300 

212.  Pine   rapid    

7 

7,200    ; 

5,700 

21.3.  Grave    rapid    

4     : 

6.400       j 

4,600 

214.  Otter  f.nllt  

20 

6,400       < 

14.500 

^^  tn.  lonp. 

21.i.  Rirch   fallf    

8 

6,100 

5,500    i 

800  ft.  long.                                        I 

216.  .Above    Rlark    Bear 

1 

1 

1 

Island  laket    

6 

6.100 

4,100 

350  ft.  long.                                      ■ 

t  The  descents  in  these  are  taken  from    a    report  bv    T    Fawcett    of    the 
Department  of  Interior  (1888). 
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Power  site 

1 

Head 
(in 
feet) 

Estimated 

low  water 

flow  during 

open  season 

(May  to 

Nov.) 

Second- feet 

1 

Avail- 
able 

theoreti- 
cal h.p 

(May  to 
Nov. ) 

Remarks 

i 

Churchiu  river— Con. : 

217.  Lower  Needle  falU 

218.  Pelican  rapidt   

219.  Rapids    above    Mtid- 
!itik  river  

4 
8 

(6 

5,500 
4,700 
4,100 
4.100 
4,100 

2,500 
4,300 
2,300 
3,700 
2,800 

250  ft.  long. 
1.700  ft.  long. 

Reindeer  river  J. 

220.  Deer  rapid   

gl.  Steep    Hill   rapid 

222.  Devil   rapid    ..... 

223.  Ilf '".'"^"^l.  "P''' 

( Rock  rapid  

5 
20 

9 
20 
10 

5,000 
4,800 
4.200 
4,200 
4.200 

'     2.800 
•    11.000 
:     4,300    ! 
,     9,500    i 

4.800  ; 

m' 

Rapid  river: 

224.  Fall    and    rapid 

above  mouth 

Foster  river;  : 

SO 

260 

1.500 

i 

Includes     a     vertical 
fall  of  30  ft. 

225.  6  m.   above  mouth 

226.  10  m.  below  Sandy 

creek   

25 

15 

5 

10 

650 
650 
650 
400 

1,800    ! 

900  ft.  long. 

227.  3  m.   below   Sandy 
creek    

1,100    1  LOW  tt.  long. 
400    :  400  ft  long. 
500 

228.  30  m.  above  Sandy 
creek   

MuDjATiK  riverJ  : 

229.  Bear    rapid    

230.  5   m.   above  Bear 

rapid    

2 
12     ' 

10 

8     . 

6 

r 

SCO 

500 

i 
500 
300       I 

1 

300       j 
.TOO       1 

300     ; 

300       i 

100      300  ft.  long 

700    1 

600    1 

300    |270  ft.  long. 

200    1 

170    1300  ft.  long. 

170       300   ft.   Ion  7 

231.  10   m.    above    Bear 
rapid    

[  Grand    rapid    

232.  <'A     m.     above 

(,     Grand  rapid  . . 

233.  3   m.   above   Grand 

rapid     

i 

no     1 

SO  ft.  long. 

r^rrJ^^A^^n^  /"  •*''f  I  ^='"'  ^PA,:/^'^^  ^'■«  t^I^en  from  a  report  by  T.  B 
lyrrel!  of  the  Geological  Survey  (1896).  <■  "j  j-  d 
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Eatimateo 
low  water 

Avail. 

Power  site 

Head 

flow  during 

able 

(in 

open  season 

theoreti- 

Remark* 

feet) 

(May  to 
Nov.) 

cal  h.p. 
( May  to 

Second-feet 

Nov.) 

BftAVn  HIVE* : 

234.  Grand  rapid  

235.  Rapids  above  Grand 

27 

650 

2,000 

2  m.   long. 

rapid* 

t 

I 

1.500 

Utilixation    of    total 
power  conjectural. 

La  Plonge  aivia : 

) 

Beauval    

i 

10    1 

Saw  mill  and  electric 
lifht    for    Beauval 

METHYRIVEIt:                             1 

mission. 

236.  Above    Whitefish 

1 

river  f 

40t 
.0    i 

SO      1 
50       i 

230 
6(» 

Utilization    of    total 
power  conjectural. 
H  m.  long. 

237.  6  m.   below   Methv 
lake   ".  , 

♦Succession  of  rapids  extsnding  over  a  distance  of  some  22  miles,  with 
descrnts  of  from  2  to  6  feet ;  the  h.p.  given  is  a  rough  estimate  of  the  total 
power  available  in  these. 

♦  Succession  of  rapids  extending  over  a  distance  of  6  miles,  the  greatest 
descent  in  any  one  rapid  being  5  feet. 


1 


Appendix  III 

TABLE  SHOWING  THE  DESCENTS  ON  STREAMS  WHERE  LACK  OF 
INFORMATION  PREVENTS  ESTIMATING  FLOW 

uc  ^<"^— There  are  other  rapids  and  falls  on  some  of  the  rivers  aiven    hu. 
definite  figures  are  only  ava.lable  as  enumerated  below.      See  Keneraf  descrio 
tion  of  rivers  m  the  first  part  of  the  report  general  aescrip 


Power  site 


Grass  rives: 


238.  Lynx  fall  

239.  Sasagiu    rapid    

240.  Wapishtigau  fall  

241.  Wekusko  fall  

242.  3  m.  below  Reed  lake  . . . 
243  (^  "*■  ^*'°w  Elbow  lake 

•  \  4  m.  below  Elbow  lake 

BURNTWOOO  HIVES: 


244.  Manasan  fall    

C  Wapishtigau  fall  . 
24\  I  Kepuche  rapid  

I  Waskatigau   rapid 
,j,  /  Taskinigup  rapid  . . 
^10.  \  Waskwatin  fall  . . 


247, 


/"Gate  rapid 

I  r    ■ 


Leaf  rapid 
I  One  mile  above  Leaf  rapid  . 
I  Two  miles  above  Leaf  rapid 
i<o  i  ^"^  Driftwood  rapid  

248.  \  1st  Driftwood  rapid  ......... 

("Clay  rapid 

,^„  I  Flathill    rai 

249.  j  Eagle  rapid 


Flathill    rapid 
Eagle  rapid  . . . 
Carrot  rapid   . 


Dt/BAWNT  RIVER: 

250.  Foot  of  Schultz  lake  

25 1.  2  m.  below  Lady  Marjory  lake 

252.  1 1  m.  below  Wharton  lake  

253  1^  "   •"'ow  Wharton  lake 

■  1 1  m.  below  Wharton  lake 

254.  ]'/i  m.  above  Wharton  lake  ... 

255.  I  m,  below  Grant  lake  

2.56.  Foot  of  Nicholson  lake 

257.  10  m.  above  Carey  lake  . 

258.  Foot  of  Carty  lake 

259.  Foot  of  Barlow  lake  

260.  3  m.  above  Hinde  lake  

261.  11  m.  above  Hindc  lake  


5 
20 
20 

6 
15 
10 
100 
40 
IS 
55 
12 
20 
12 


Head  in  feet 


43 
12 
40 
45 
3 
6 
IS 


20 

IS 

3 

30 

50 

20 

17 

8 

8 

7 

5 

4 

25 

10 

8 

8 


Remarks 


160  yards  long. 


400  yards  long. 
320  yards  long. 
220  yards  long. 


300  yards  long. 
Portage  at  lower  part  400 
yards  long. 

250  yards  Ion;?. 

2  miles  long. 
2'A  miles  long. 

3  miles  long. 
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HI 


Power  tite 

Head  in  feet 

Remarks 

Kazan  iivkr  : 

262.  64  m.  below  Anjiikuni  lake 

263.  47  m.  below  AnK>kuni  lake 

264.  30  m.  below  Angikuni  lake  

2M  /  2  m.  above  Knnadai  lake    .... 

•  \  5  ni.  above  Ennadai  lake  .... 

^^  /  9  m.  be'ow  Kasba  lake  

'^  \  8  m.  below  Kasba  lake 

267.  4  m.  below  Kasba  lake  

FsacusoN  Rivn: 

268.  3  m.  above  mouth  

10 
20 
60 
15 
10 

5 

6 
15 

10 
15 

135 

30 
30 

49 

20 
10 

15 

18         1 
250         1 

1 
1 

20 

60         1 

140  yards  long. 
'A  ni.  long. 
VA  m.  long. 

Short  rapid. 
Irregular  cascade. 

Two  sheer  descents  of  85 
feet    and    SO    feet,    one 
mile  apart,    with    three 
miles  of  rapids  below. 

3  miles  long.  Rocky  banks 
up  to  300  feet  high. 

1^  miles  long.  Rocky 
banks  5  to  200  feet  high. 

Canon,     100     feet     wide, 
banks  50  feet  high.    At 
rapid,  banks  are  20  feet 
and  under.   Total  length 
of  cation  and  rapid,  2^ 
miles. 

Portage  »/i   mile  long,  ^ 

mile  by  river. 
200  yards  long. 

300    yards     long.       High 
sandstone  banks. 

In  two  falls  close  to  each 
other. 

Series    of    cascades    two 
miles  long. 

269.  2  m.  below  Kaminiiriak  lake  . . . 
Hay  Bivm: 
270  Alexandra  fall  

Frances  mvkh: 
271.  Middle   canon    

272.  Upper  caiion    

LSWES  RIVKS: 

273.  Miles    canon     and     \\  hitehorsc 
rapid    

Pelly  RivEn: 
274.  Hoote  cafion  

275.  Rapid  below  Hoole  river   

Coppermine  Rmii: 

276.  Bloody  fall   

Hood  river  : 

277.  Rapid  10  m.  above  mouth   

278.  Wilberforce  fall   

Backs  river  : 

279.  Rapid  below  lake  Franklin  .... 

280.  Foot  of  Beechey  lake   

APPENDICES 
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Power  tite 


Head  in  feet  j 


LUCKHABI  RIVU: 


281. 

282. 

283. 
2M4. 


Parry 
J  Fall 


fall. 


fall    

below   Anderson 

1Ari(lerst>n  fall  
Fall  above  Anderson  fall 
larvey  fall  

Casba    fall    


HoABFRosT  mvK«  (tributar)  of  Oreat 
Slave  lakej  : 

285.  Itevcrlcv   fall    

286.  lielow  Cook  lake  


Hanb'jry  river 
287. 


288. 
289. 


29a 


n-or 
I  .Ma( 


/Fall  below   Helen   fall 

(Helen    fall    

ord  fall  

kson  canon  

icdonald    fall    

Fall    

I  Rapid    

I  (irove  rapid   


I  ^?P'(1 


Timber   rapid 


TvpRELI,  RIVER: 

291.  Fall  .... 


85 
10 
47 
25 

50 
IS 


60 
20 


10 
60 
60 
213 
50 
7 
60 
45 
30 
10 


SO 


Remarks 


Portage  2  miles   long 


i  Portage  ,' j  mile  long. 
Portage  Ij,  mile  long. 
Portage  JdO  yards  long. 
Portage  500  yards  long. 


Appendix  IV 

UTILIZED  WATER-POWERS   IN   THE  YUKON 


Power  site 


North  fork  Klondike  river: 
293.  Near  Klondike  river  . . 


Little  Twelve.mile  river: 
292.  Near  Twelvemile  river 


Head  !  Power  used 
in  *.rt  i  a'  present 
'"  *'** ;        (h.p.) 


Remarks 


710 
228 


2,700       i  Yukon  Gold  Co. 


10,000       j  Canadian  Klondike 
Power  Co. 


ti 


!   ' 


Appendix  V 

MONTHLY    r'RF.CIIMTATION    (,n    incht.)  -MANITOBA 
(Taken  from  report*  of  the  Meteorolcgicsl  Service) 


e 
c 

li 


Year 

1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 

Aver-  i 
age 

for  40 


Jan,;  Fell    Marl  \pr 


May  June 


2.12! 

.44 
.73 
.25 
.43 
.30 
.75 
.79 


.27:1.12 

1.80  1  ai 

.76   2  67 
1.56   1.65 
.71 
.18 


.61 
.8J, 


.V,  97 

1.75  3  01 

I  58  1.25 

1.49  1.65 

28  2.57  6.38 

30  2.25  3. .59; 

36     .41  .5.1 
59,    .75:1.651 


July    Aug.  Sep  I  Oct  iNov.'De.- 


.69     .40; 
1.89   2.21 

60'     52 


1.54  3.98  3.90 
3.11  1  76  2  44 
1.5413.84  4.75 
2.381  80  2  14  2  75  1.08 
2.2712.96  2  33  2.43  1.84 
.9l|6.11  1  64  5.49  1.15 
3.27t2.09  4.71  1.27'  .77 
1. 46  j  7. 14  I  2  05  ;  2. 2«  12.22 


.72 
.55 

.89 

1  27 

.59 

.11 

.75 
.72 


.18 

.65 

.1  9<) 

1  87 

.59 

.7x 

.26 

1.40 


years   97   .69  1.25  I  .54  2  01  I  3.44  3.33  j  2.34  '  1.92  i  1  52,  1,08  !  .72 


I '-07 
1908 
1909 
1910 

1911  I 

1912  I 

1913  ; 
1914 

Aver- 
age   I 
for  17 


2.36 


.22 

1.26 

.85 


>3 

39  2  50 
70  .59 
70 
97 
85 


1.201, 40 
2,00   2.60 


1  .W    1  51      ,76  1.23  >  1,47    I  63    1.08      .691     73 

'  S  !  ^i  ^^^  ^^^     71  2.27:  .61 ;  2. 12  1:07  i 

.90   1,98   4,06  1  62   3,62      ,96     .3«!     .59     ,90 

1.7.1      .71    1  12  1.18    1.14    1,44   2,21    1.12,1.05! 

2        86   3,35!  1.31      .98  2  04    1 ,45  J  .60  '  1,20  I 

,05    1,60  2.021  .4Si4.58   2,46  3.93    1.21      • 

S2    .-5^!.^!  ■"   >  01,3.59)1.19   l.lOi    .25! 

1,00   1.22,1.51;  1.71    l.Jl  '  1.17  2,20     .51   2.10i 


yeart,    .83,    .71  i  1.22   l.ir  2.02  j  3.20  12  84  2.03  |  1,7611,231  1,04  ! 


.27 

.98 

1  97 

1,41 

1  24 

.75 

.20 

1,30 


.82 


a 
o 

•V 

B 

2 

BQ 


1907 
1908 
1009 
1910 
1911 
1912 
1 91 3 
1914 
Aiser- 

aK« 
for  27 


2,45:    ,25 
.30     .75 


1. 10 
i    .20 


,90 
,30 


1.90  .70 

.30  ,10 

1,10  .60 

1.65  .301 


.55    1.05  2,75 

1.40   1.24  2  14 

1.10    1,11  ,2.53 

54  1.06 

.30  2.68 

,27    1,56  2,94 

.50     .35  1.04 

.10,2.52  2.28 


.20 
.77 


1.61 
.10 


2. .51  2.45  6.24!    .82 
2.97,2.2212.09:1.73 

2.62  3.20;    .38    1.03 

2.09  2.00  1 1.04,  1.91 

1.97  2.91    5.84   1.43  1 1,60 

.24  6. 46   1.17  I  3. 46 

2,34  1,70  3.56      ,6,S 


.35 

.68 
47  1.57 
03:2.10 

.60 

.lOjl.OO 

.29 


.20 
1.20 
2  70 
1.10 


.24 

.73! 


2.24    1.87  i  1. 02  j  2.47    1.54;    .70 


;  years      .83  ^    .861     86;     75    1  30  j   3.03   2  33  : 1 .89   1 .25  i    .66!    .81 


T3 

c 

B 


1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

Aver- 1 

age 

for  30 1 

years  | 


1.23i  .30; 
.31  '  .591 
.45!  1.85  I 


.03 
1.19 
.49' 
.83| 

1.76 


.30! 
.94  I 
.461 
.88  i 

.30; 


.86  1.07  ..57 
.72  1.31  2.09 
.71  1.60  1.53 
.82  1.46  1.07 
.23:  .62  I  2.87 
.69  1  26  3.09 
.38;  .31;  1.33 
.39    1.64   3.15 


3.98:2.76  3.27    1.39'    ..16 

48 

45 

7.1    1.48:    .18 
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1913 
1914 
.Aver- 
age 
for  30 
years 

1908 
1909 
1910 
1911 
1912 
1913 
1914 
Aver- 
age 
for  6 
years 

1908^ 
1909 
1910 
1911 
1912 
1913 
Aver- 
age 
for  6 
years 

1908 
1909 
1910 
1911 
1912 
-Aver- 
age 
for  10 
years 


1.041 
.311 

.491 

.16; 

1.18 
1.151 
2.49 
1.04 


.71 


.85 

.92 

.65 

1.35 

.53 


_^86 

.10 
1.20 

.28; 

1.65 
.80 1 


.27' 

.57  1.17 
.49i    .11 


.46 
.31 
.16 
.63 
1.07 


.74 


49 '1.60 
57  2,58 
91  2.96 
3811.20 
,  45 '1.95 
40!l..57l2.35 
.55  1.02  .79 
.35,    .33] 1.81 


June 

Tii 

10.38 
3.79 
4.19 
4.50 
2.68 
8.98 
3.74 


5.30 
3.09 


July 


Aug. 


Sep.  |Oct.  Nfov. 


3.93 '4.49  7.031  .43 
1.77  2.15,  .15'1.86 
S.19j  1.10  1.06: 1.59 
1.951 5  25  1.84  .45 
2.6316.47:1.43'  .92 
5.46  3.9.=  2.23  1.91 
1.19  3.62;  .34  .36 
1.55, 2.11  !2. 46   1.50 


2.85:3.7811.74,1.04 


ov. 

Jec 

Too 

.40 

.00 

.40 

.35 

.80 

.70 

.40 

.65 

.50 

.70 

.20 

.50 

.00 

./O 

.W 

.621    .41 


.39 


.77  j    .841 1.76 


■  20  .70  1.30  3.24 
•55,  .03  .71  1.12 
•48  1.16  .34: 1.87 
.26!  .50  1.13  i  .72 
.401  .49  .921  .79 
•12,    .661    .43      .17 


,36! 

,851 

n\ 

80 
03 
66 


8.53 


2.79 

2.33 

3.25 

2.2S 

5.83 

4.76 

4.35, 

3.24  i 


.66' 

.71 

.89 

,87; 
,49' 

,41 ; 

81  ■ 

52: 


1.32! 
.59 
.06 

2.01 : 

.98 
1.12 

.501 
2.94; 


.19 
1.48 
.30 
.51 
.51 
.73 
.50 
1.07 


.III 
.91' 
1.23 
.67 
.52 
.40 
.06 
.85 


I 


3.4113.7512.32  ISO     .761 


.34 


.22 

.50 
.08 
.40 
.15 


.59 


.81 


1.20 
.15! 
.701 
.50! 
.30  i 


1.32 


2.10 

1.85 

1.02 

.53 

.57 

.52 

.60 
.80 

.30 

* 

.10 

.15 
.15 
.40 

1.04 

.57 
.86 
.70 

.65 

.30 

1.03 

.79 

.54 

.70 

.53 

.21;  1.33 
.81  2.65 
.50  1.54 
.15  1.29 
.95'  .80 
1.60 


5211.53 


2.52 
3.04 
5.48 
1.72 
4.82 
7.05 


4.11 


.85 


2.11  1.01 
4.82  2.11 
2.30  2.02 
2.65,2.56 

6.81  '2.64 

2.82  1.31 


3.59 


.60   1.20 
.07 


.56 
.31 

.34 
.93 
.26 
.10 
.18 
1.49 


.80 
.85 


1.90 

1.19 

.28 

.75 


.64 


1.94 

2.92  2.38  iT84 
1  35  1.54  1.71 
1  98;1  70  1.24 
2.67  4.08  1,76 
.71  1.2411.24 
5.08   1.01    2.91 


1.85    1.41 
1.38     .38 


.72 

.60 ; 


1.63:  1.63 


.67 

57  2.05!  .60 
.50  1.04 
..SO  I  .20 
.23^  .54 
.25  .10 
.2711.07 


.74 
.68 


■98  i    .94  i    .64      .63 


2.45 


1.21 
2.97 
19) 
2.31 


1.35' 
1 .02  i 
1.15i 
3.021 

.59: 

.77,1.10 


63  .15 
90  i 1.80 
.65 
.75 
.30 
.30 


.27 
.59 


jj99jL78|r32i    .70  I 


.66 


I  37;  1  52 

3.41      .59 

1.79   2.57 

.58 


1.44  2.68 


4^!!    .SO   1. 10 


1.93 
.39 


.59j    .30 
.24      .to 


1.79!  1. 32  (    .81 


.86 


.65 
.40 
1.06 
.90 
.95 
.60 


.76 


.55 

.30 
.65 


.67 


•  Trace  of  precipitation,  too  small  to  measure. 
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MONTHLY  PRECIPITATION    ( in  inches)-ALBERTA  -Co«/.„„,</ 


> 

o 


Year 

Jan. 

Feb. 

.25 

1908 

.83 

1909 

.78 

.20 

1910 

.20 

.20 

1911 

.91 

.3.S 

1912 

IS 

.60 

1913 

.3(, 

.40 

1914 

..SO 

Aver- 

age 

for  8 

1 

years 

.4;! 

.37 

Mar. 


.73 


Apr.    May 


.7311.15  12.06 


1.27     .33 


1.12;  .83 
1.4S  1.8S 
101    .74 


.30 


.30 


.50 
.7i 

1.88 


June 


2.72 
.97 

1.30 

2.81 
.25 
.69 

3.00 


July 


r7^    .87.    .84!   1.78 


2.05 
2.43 
.84 
1.81 
.53 
.51 
.67 


1.63 


\ug. 


1.56 

1.96 

.85 


Sep. 


.87 

1.25 

.98 


1.96  1.78 

3.321    .90 

.53,1.89 

3.4811.38 


Oct  1  Nov 


.46 1  1.33 
.47 


.40! 
.151 
.701 
.lOi 


.85 
.75 
.57 
.30 


Dec. 


.23 

* 

1.18 
.23 

1.60 
.40 


1.52   1.33     .42'    .73     .52 


♦  Trace  of  precipitation,  too  small  to  measure. 
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MONTHLY   PRECIPITATION    (in   inches)    YUKON   AND   NORTHERN 
BRITISH  COLUMBIA 


1 

Year 

Jan. 

Feb 

Mar 

Apr. 

May 

1 

1  June 

July  1  Aug 

Sept   Oct. 

Nov. 

Dec 

_ 

■ 

' 

a 

o 

"7" 

1910 

.25 

.41 

»J 

.40 

.93 

1.89 

1.45 

171 
1.45 

it 

1911 

.75 

.55 

.65 

.90 

ri3 

.07 

2.03 

* 
.15 

1.01 
0.48 

1.53 

.43 
0  22 

1.45 
0  41 

.54 
1  84 

.80 
1  01 

1907 
1908 

* 
.29 

3.49 
.45 

.53 
1.35 

.88 
28 

H 

1909 

.40 

.38 

1.23]    .33 

.47 

.55 

1.44 

1,4Z 

1  68 

1  ss 

.92 

40 

>> 

1910 

M 

.63 

.96 

.89 

.28 

1.18 

3.28 

.9?. 

?7 

4^ 

.96 

I  11 

« 

1911 

.t»i) 

i.;3 

.58 

.35 

1.38 

.72 

1  31 

1  1? 

1  1? 

1  ?8 

79 

s 

1912 

.48 

.60 

.10|    .80 

.04 

.61 

1.17 

I  1 .85  :    .47 

1    .41 

.68 

94 

1913 

1914 

Aver- 

1:42 

1.03 

.28 

1.01 

1.45 

1.01    1.30 

2.70 

1  63 

I  60 

c3 

.70 

.5S 

.56 

.7 

.49 

1.02 

.45 

1.89 

.34 

.63 

.15 

age 

for  8 

years 

.56 

1.11 

.76 

.23 

.41 
1.06 

.63 

I   20 

1   10 

1.14    1.05 

1.16 
?  6n 

.77 

1907 

1.53 

.34 

.88 

.85   1.93    1.28 

2.34 '4.09 

.62 

1908 

./J 

1.00 

.71 

.32 

1.43 

1.23  2.43 

1.08 

1.25      .69 

1  AS. 

1.96 

(h* 

1909 

.30 

.48 

1.21 

.64 

.81 

2.66  2.10 

.81 

2.40 

% 

67 

1.17 

> 

1910 

1.31 

.22 

.68 

1.68 

.19 

1.44 

.82 

1,67 

1  34 

1  67 

1  46 

.60 

1911 

1.52 

.91 

.77 

1.30 

1.68       .871 

1.37 

\.39 

86 

1  60 

1  05 

1  70 

i 

1 

1912 

.20 

1.05 

.60 

.00 

.38 

.75 

?  41 

1   17 

?  09 

1913 

.6; 

1.12 

.25 

.60 

.07 

1.20 

10 

82 

1  4S 

1914 
Aver- 

.95 

1.04 

1.73 

1.73 

1.59 

1.21 

.iO 

.70 

.08 

age 

for  12 

years 

.88 

.69 

.53 

.53 

1.01 

1.12 

2.02 

1.58  1.90 

1.32 

1.17 

1.15 

H 

> 

1907 

.55 

.52 

1.45 

.08 

.27 

3.03 

5.10 

].63 

.86 

76 

90 

.30 

1908 

.10 

.08 

.23 

.01 

1.40 

0.72 

0.47 

1  70 

1.75 

Rt 

.45 

r 

1909 

.45 

.30 

.40 

2. 55 

.64 

.87  1.98 

2.34 

1..^7 

1.10      .30 

OS 

o 

a: 

1910 
Aver- 

.18 

.06 

.30 

.02 

.03 

.66  4.67 

1.36 

.50 

.10     .33 

s 

age 

J3 

for  4 

^ 

years 

.32 

1 

.24 

.59     .67! 

.58;    1.32i3.92'l.45l 

1                    1                                  ! 

1.11 

.80     .59 

.28 

•Trace  of  precipitation,  too  small  to  measure. 
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Appendix  VI. 
Water-Power  Legislation 

the^NorttwIsVrerrT"''  ""'  '''"'^°'''  ^^''^^'^hewan.  Alberta  and 
GovernmenT  Th^  '",  "!  ""''•■  ^^*  ^^"^™'  °^  ^'^^  dominion 
vinces  and  ;-^^  "''  °^  '^'  water-powers  in  these  pro- 

Land  let  and  b""  "1  ''^""'''  '^  ^'^'*'°"  '^  °'  ^''^  D°->"-" 
Council  "^  ^egulafons  established  thereunder  by  Orders-in- 

Act^T  iS""'"^  't  '•''  •'■'*  °^  ^"^•°"  ^5  of  the  Dominion  Unds 
Act  of  1908  as  subsequently  amended,   followed  by  a  copy  of  the 

alvrs^:::.      '"'''°"*  ^^'^  ""^^^  P^°^'^'°-  o'subsecLn  2  ol 


\^ 


Dominion  Lands  Act 

Section  35    Dominion  Lands  Act,  7-8  Edward  VH.  Chapter  20    as 
amended  by  Section  6,  Chapter  27,  of  4-5  Georg^  V. 
35.  Lands  which  are  necessary  for  the  protection  of  any  water 

Sulno"rb  "'"".  "'"'  ^'"^  '^  ^"^  water-power,  or'  S 
forth  "r  ,  ^"^  °;'  '°  ^  water-power  will  be  required  or  useful 
for  the  aevelopment  and  working  of  such  water-power,  shall  not  be 

.on,  or  be  sold  or  conveyed  in  fee  by  the  Crown,  but  may  only  L 
leased  under  regulations  made  by  the  Governor  in  Council  ' 

JrriJ  T.  '''.  "'?*'  "^^''^  "''•''  °'  '"^y  •'«  "eat«d  under  the 
Irrigation  Act,  the  Governor  in  Council  may  make  regulation.:  (a) 

by  orS'o^'HffExcelleTcv'r'^r'"  '""'^r*"  "'I  ^°'"'  ^""^"^^  ="d  Parks 
1911,  and  by  order  of  Hu'^Rn„,iH-''^"°'"'^l""Ji,'  '"  '=°""<="  '^^'-d  J""*  6- 
dated  Augus^t  2    1913    in  virtue^o    /?'«''"«?  .'''«  Governor-General  in  Council 

.7  of  .heWn,ini!>rFo'r"esV^I^eLr°vefa;d^Ta'/,;ricr  "'''='^"°"  '''  °*  "-- 

Royal  Hfehnf.  tlf"  r"""'  '"'''ll''  '°  ^PP'^  »"  =>"  '^hool  lands  by  order  of  His 
Koyal  Wghnes     the  Governor-General  m  Council,  date  i  the  9th  of  February 

C^^rT!r^^raSri^^'^^J'f^^\^%  W«er  A       2  George  V. 

iri^cS--tftS^oS-o?7£is4^S^ 

thereto,  bv  the  Province  of  Rritich  r,,i„™K  "■"^'^^'^ct.  I^W,  and  amendments 
within  Dominion  Parks  Columbia,  except  only  the  territory  included 
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for  the  diversion,  taking  or  use  of  water  for  power  purposes  and  the 
grantmg  of  the  rights  to  divert,  take  and  use  water  fo"'uch  pur  '  es 
provded  that  .t  shall  be  a  condition  of  the  diversion  or  tak  nTof' 
water  that  .t   shall  be  returned  h.  the  channel  through  which  it  ^ou^d 
have  flowed  .f  there  had  been  no  such  diversion  or  taking,  in  such 
manner  as  not  to  lessen  the  volume  of  water  in  the  said  channel;  (b) 
for  the  construcfon  on  or  through  Dominion  or  other  lands  of  sluice. 
11   »  u""'  °'"  °'"  "''''^'  """""^y  •"  connection  with  such  diver- 
1  Mh  ^^  °7''        ^''"=   ^'^   '°'"  ''•'  t^i^nsnmsion.  distribution, 
sale  and  use  of  power  and  energy  generated  therefrom;  (d)   for  the 
dammmg  of  and  diversion  of  any  stream,  watercourse,  lake  or  other 
body  of  water  for  the  purpose  of  storing  water  to  augment  or  increase 
he  flow  of  water  for  power  purposes  during  dry  season;  (.)  for  fix- 
«ng  the  fees,  charges,  rents,  royalties  or  dues  to  be  paid  for  the  use 
of  water  for  power  purposes,  and  the  rates  to  be  charged  for  power 
or  energy  derived  therefrom.  ^ 

3.  Any  person  who  under  such  regulations  is  authorized  to  divert 
take  or  use  water  for  power  purposes,  or  to  construct  works  in  con- 

1'  I'T  ""IL  '^''"''°"'  '"'^'"^  °'  "^^  °f  "^^'^  f^--  ^"<^h  purposes, 

sha  1  for  the  purposes  of  his  undertaking  have  the  ,K>wers  conferred 
by  the  Railway  Act  upon  railway  companies,  including  those  for  the 
acquisition  and  taking  of  the  requisite  lands,  so  far  as  such  powers 
are  applicable  to  the  undertaking  and  are  not  inconsistent  with  -he 
provisions  of  this  Act  or  the  regulations  thereunder,  or  with  the 
authority  given  to  such  persons  under  such  regulations-the  provi- 
sions A  the  said  Railway  Act  giving  such  powers  being  taken  for  the 
purposes  of  this  section  to  refer  to  the  undertaking  of  such  person 

c^'oncemeV  """^  '"'^"  *°  *''"  '^"^'^  °^  '^'  """^^^  ^"'P^"^ 

4  All  maps,  plans  and  books  of  reference  showing  lands  other 
than  Crown  land  necessary  to  be  acquired  by  any  such  person  for 
right  of  way  or  other  purposes  in  connection  with  his  undertaking 
shall  be  signed  and  cenified  correct  by  a  duly  qualified  Dominion  land 
surveyor. 

5.  Such  maps,  plans  and  books  of  reference  shall  be  prepared  in 
duplicate,  and  one  copy  thereof  shall  be  filed  in  the  office  of  the  Min- 
ist..  at  Ottawa,  and  the  other  shall  be  registered  in  the  land  titles 
office  for  the  registration  district  within  which  the  lands  affected  are 
situated. 

6.  The  Minister,  or  such  officer  as  he  designates,  shall  in  ca«e  of 
dispute,  be  the  sole  and  final  judge  as  to  the  area  of  land  which  may 
t>c  taken  by  any  person  without  the  consent  of  the  owner  for  any 
purpo-e  in  connection  with  any  water-power  undertaking. 
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WATER-POWER  REGULATIONS 

Rcpniations  establislied  and  approved  by  His  Excellency  the  Governor- 
General  in  Council  dated  June  2.  1909.  June  8.  1909.  April  20.  1910 
January  24.  1911.  June  6,  1911.  August  12,  1911.  and  by  His  Royal 
Highness  the  Governor-General  in  Council  dated  August  2  1913 
and  February  9.  1915.  in  virtue  of  the  provisions  of  subectio'n  2  of 
section  35.  of  the  Dominion  Lands  Act.  7-8  Edward  VH.  Capter  20 
and  of  the  provisions  of  subsection  (6)  of  section  17  of  the  Domin- 
ion Forest  Reserves  and  Parks  Act.  1-2  George  V,  Chapter  10. 
to  govern  the  granting  and  administration  of  water-power  rights 
m  the  provinces  of  Manitoba,  Saskatchewan  and  Alberta,  and  in 
the  Northwest  Territories,  and  in  Dominion  Parks  within  the 
Railway  Belt  of  British  Columbia,  and  of  all  school  lands. 

1.  Under  these  regulations  the  word  "works"  shall 
be  held  to  mean  and  include  all  sluices,  races,  dams, 
weirs,  tunnels,  pits,  slides,  flumes,  machines  fixed  to  the 

soil,  buildings  and  other  structures  for  taking,  diverting  and  storing 
water  for  power  purposes,  or  for  developing  water-power  and  render- 
ing the  same  available  for  use. 

2.  Every  applicant  for  a  license  to  take  and  use 
water  for  power  purposes  shall  file  with  the  Minister 
oi    the    Interior    a    statement    in    duplicate    setting 

(o)  The  name,  address  and  occupation  of  the  applicant. 

(b)  The  financial  standing  of  the  applicant  so  far  as  it  relates  to 
his  ability  to  carry  out  the  proposed  works. 

(c)  The  character  of  the  proposed  works. 

(d)  The  name,  or  if  unnamed,  a  sufficient  description  .of  the  river, 
lake  or  other  source  from  which  water  is  proposed  to  be 
taken  or  diverted. 

(e)  The  point  of  diversion. 

(f)  The  height  of  the  fall  or  rapid  of  such  river,  lake  or  other 
source  of  water  at  high,  medium  and  low  stages,  with  cor- 
repponding  discharges  of  water  per  second,  reckoned  approx- 
imately in  cubic  feet. 

(g)  A  reasonably  accurate  description,  and  the  area,  of  the  lands 
required  in  connection  with  the  proposed  works,  such  lands, 
if  in  surveyed  territory,  to  be  described  by  section,  township 
and  range,  or  river  or  other  lot.  as  the  case  may  be.  and  a 
statement  whether  such  lands  are  or  are  not  Dominion  lands. 
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(A)  If  such  lands  be  not  Dominion  lands,  then  the  applicant  shall 
give  the  name  of  the  registered  owner  in  fee,  and  of  any 
registered  mortgagee  or  lessee  thereof,  and  of  any  claimant 
in  actual  possession  other  than  a  registered  owner,  mortgagee 
or  lessee. 

(•)  The  minimum  and  maximum  amount  of  water-power  which 
the  applicant  proposes  to  develop,  and  the  maximum  amount 
of  water  which  he  desires  for  such  purpose. 

(/)  Sketch  plan  showing  approximate  locations  of  the  proposed 
works. 

(*)  Elevations  of  head  water  and  tail  water  of  the  nearest  exist- 
ing works,  if  any,  below  and  above  the  proposed  works. 

(/)  Particulars  as  to  any  water  to  be  taken,  diverted  or  stored  to 
the  detriment  of  the  operation  of  existing  works,  if  any. 

(m)  Particulars  as  to  any  irrigation  ditches  or  reservoirs,  or  other 
works  for  irrigation  within  the  meaning  of  The  Irrigation 
Act,  in  use  or  in  course  of  construction  within  the  vicinity  of 
the  proposed  works,  and  which  might  aflfect  or  be  affected 
by  the  operation  of  the  proposed  works. 

3.  If  the  applicant  be  an  incorporated  company,  the 
lompanT   '        statement  shall,  in  addition  to  the  foregoing  informa- 
•^^  tion,  set  forth, — 

(o)  The  name  of  the  company. 

(fe)  The  names  of  the  directors  and  officers  of  the  company  and 
their  places  of  residence. 

(c)  The  head  office  of  the  company  in  Canada. 

(d)  The  amount  of  subscribed  and  paid-up  capital,  and  the  pro- 
posed method  of  raising  further  funds,  if  required,  for  the 
construction  and  operation  of  the  proposed  works. 

{e)  Copy  of  such  parts  of  the  charter  or  memorandum  of  asso- 
ciation as  authorize  the  application  and  proposed  works. 

4.  If  the  applicant  be  a  municipality,  then,  exclud- 
[Mfdniui^       ing  the  special  information  to  be  given  by  a  company, 

the  following  information  shall  be  given: — 
(o)  The  location,  area  and  boundaries  of  the  municipality. 
(6)  The  approximate  number  of  its  inhabitants, 
(c)  The  present  estimated  value  of  the  property  owned  by  such 
municipality,  and  the  value  of  the  property  subject  to  taxa- 
tion by  such  municipality. 
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Miniater  may  ^'  ^^^  Minister  of  the  Interior  shall  have  the  power 

RtquMt  Further     to  call  for  such  other  plans  and  descriptions,  tojjether 
moriMtion  ^^jjj^  ^^^^.y^  nieasurements,  specifications,  levels,  profiles, 

elevations  and  other  information  as  he  may  deem  necessary,  and  the 
same  shall  be  furnished  by  and  at  the  expense  of  the  applicant. 

The  AgHement  for, — (a)  .\  license  for  the  diversion  and  use  of 
water,     (i)  A  lease  of  the  neces'.ary  lands. 

O.  Upon  receipt  and  consideration  of  the  applica- 
tion, and  information  accompanying  same,  the  Min- 
ister of  the  Interior  may.  if  he  approves  of  the  pro- 
posed works,  enter  into  an  agreement  with  the  applicant,  which  agree- 
ment, in  addition  to  usual  conditions  and  covenants,  shall  contain 
clauses  to  provide  as  follows: — 

(o)  For  a  time  within  which  the  proposed  works  shall  be  begun. 
{b)  For  a  stated  minimum  amount  of  expenditure  to  be  made  in 
connection  with  the  works  annually  during  the  term  of  the 
agreement. 

(c)  For  a  stated  amount  of  water-power  to  be  developed  from 
the  water  applied  for  within  a  fixed  period  not  exceeding  five 
years. 

(d)  For  summary  cancellation  of  the  agreement  by  the  Minister 
if  any  of  the  above  conditions  have  not  been  complied  with. 

(e)  For  defining  and  allotting  the  areas  of  Dominion  lands  within 
which  the  applicant  may  construct  and  operate  the  proposed 
works ;  and  if  there  be  no  Dominion  lands  available  for  such 
purpose  then  for  defining  and  allotting  the  lands  in  regard  to 
which  the  applicant  may  exercise  the  powers  given  under 
section  35,  subsection  3,  of  the  Dominion  Lands  Act. 

(f)  For  granting  a  license  to  the  applicant,  upon  fulfilment  of  the 
said  agreement,  to  take,  divert  and  use  for  power  purposes  a 
stated  maximum  amount  of  water,  in  accordance  with  the 
application,  and  plans  and  specifications  as  approved  by  the 
Minister;  the  term  of  such  license  to  be  twenty-one  years 
at  a  fixed  lee  payable  annually,  and  such  license  to  be  renew- 
able as  provided  for  in  these  regulations. 

(g)  For  granting  a  lease  to  the  applicant  of  such  Dominion  lands 
as  may  be  allotted  under  paragraph  (e)  of  this  section,  and 
approved  of  by  the  Minister,  such  lease  to  be  at  a  fixed 
rental,  for  a  term  of  twenty-one  years  running  concurrently 
with  the  said  license,  and  renewable  in  like  manner,  and  as 
near  as  may  be  subject  to  all  the  terms  and  conditions  there- 
of.    When  there  are  no  Dominion   lands  avail.nbic   for  sucii 
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purpoce.  or  when  other  lan.ls  are  cnsi.lcre.l  by  the  .Mi„i,ter 
to  be  ...ore  suitable  for  such  purpose,  then  the  Min.ster  shall 
define  such  lan.ls  in  reRard  to  which  the  applicant  ,tiav  exer- 
cise the  powers  piven  under  section  35.  subsection  .?.'of  the 
Dotntmon  Lands  Act. 

7.  During  the  construction  of  a.iy  works  for  the 
ticvclopmcnt  of  water-power  the  Minister  nf  the  In- 

,v,..  .»,  ..  I,  'r'"*"'  '""  '''"^'  ^"'^'""^  appointed  by  him  for  that  pur- 
I«se.  shall  have  free  access  to  all  parts  of  such  works  for  the  purpose 
of  .nspect.n^  sa.ne.  a..d  ascertaini..^  if  the  construction  there<.f  i,  in 
accordance  with  the  plans  a..d  specifications  approve.l  of  by  the  Min- 
ister. an,l  whether  the  tenns  of  the  agreement,  as  provide.l  for  in  the 
preccdiuR'  scct.on.  are  beinir  fulfilled. 

8.  Upon  fulfilment  by  the  applicant  of  the  con<li- 
tions  of  the  said  aj^reement,  the  Minister  of  'he  Interior 
shall  trrant  to  the  applicant  a  license  as  agreed  upon, 
and  such  hcense  shall  contain  clauses  to  provide  as  follows:- 

(a)   The  term  of  the  license  shall  be  twentv-one  veirs.  renewable 
Jor  three  further  cnsecutive  terms  of  twentv-one  years  each 
at  a  fixed  fee  payable  annually  and  to  be  rca.ljusted  at  the 
beermmng  of  each  term.  ;is  heiruiMler  provided. 
{b)   At  the  expiry  of  each  term  of  twenty-o„e  years  the  ('Hwernor 
m   Counc.l   may.   on   the   recommendation   of   the    Minister 
or.lci  and  .lirect  that  the  hcense  and  anv  lease  granted  in  con- 
nection therewith  be  cancelled:   I'rovided  that    the    Minister 
s.iall  have  given  at  least  one  year's  notice  to  the  licensee  of 
intention  so  to  cancel. 

(c)  If  the  licensee  shall  refuse  to  pay  the  license  fee  as  readjusted 
by  the  Governor  in  Council,  or  as  fixed  bv  arbitrators  chosen 
as  provided  in  paragraph  (.-)  hereunder,  then  in  such  case 
the  Minister  may  renew  the  lice.ise  at  the  former  fee.  or  the 
Hovernor  in  Council  may.  on  the  recommendation  of  the  Min- 
ister, order  and  direct  that  the  license  and  any  lease  issued 
in  connection  therewith  he  cancelled. 

(d)  In  cither  of  the  above  cases  compensation  shall  be  paid  to  the 
licensee  as  provided  for  in  paragraph  (c)  hereunder. 
'  n  termination  of  the  third  renewal  of  such  license,  except  in 
case  of  default  on  the  part  of  the  licensee  in  observance  of 
any  of  the  conditions  thereof,  or  of  any  lease  granted  in  con- 
nection therewith,  compensation  ^hall  be  paid  for  the  works 
to  the  amount  f^xed  by  arbiirat'^n,  rne  arbitrator  to  be  ap- 
pointed   by    the    Governor  in    Council,    the  second  by    the 
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licensee,  and  the  third  by  the  two  so  ap|)ointe<l.  If  the  licrnice 
fails  to  appoint  an  arbitrator  within  ten  days  after  being 
notified  by  the  Minister  to  make  inch  appointment,  or  if  the 
two  arbitrators  appointed  by  the  Governor-General  in  Council 
and  the  licensee  fail  to  agree  upon  a  third  arbitrator  within  ten 
days  after  their  appointment,  or  within  such  further  period  as 
may  be  fixed  by  the  Minister,  in  either  such  cases  such  ar- 
bitrator or  third  arbitrator,  as  the  case  may  be,  shall  be 
appointed  by  the  Judge  of  the  Exchequer  Court  of  Canada.  In 
fixing  the  amount  of  compensation  only  the  value  of  the  actual 
and  tangible  works  and  of  any  lands  held  in  fee  in  connection 
therewith  shall  be  considered,  and  not  the  value  of  the  rights 
and  privileges  granted,  or  the  revenues,  profits  or  dividends, 
being,  or  likely  to  be  derived  therefrom. 

(/)  The  license  shall  state  the  maximum  amount  of  water  which 
the  licensee  may  divert,  store  and  use  for  power  purposes,  and 
shall  provide  for  the  return  to  the  stream,  or  other  source  of 
water,  of  the  full  amount  so  diverted. 

(g)  The  licensee  shall  develop  such  power  as,  in  the  opinion  of 
the  Minister,  there  shall  be  a  public  demand  for,  up  to  the 
full  extent  possible  from  the  amount  of  water  gr.inted  by  the 
license. 

(h)  Upon  a  report  being  made  by  the  Minister  of  the  Interior  to 
the  Governor  in  Council  that  the  licensee  has  not  developed 
the  amount  of  power  for  which  there  is  a  public  demand,  and 
which  could  be  developed  from  the  amount  of  water  granted 
by  the  license,  the  Governor  in  Council  may  order  to  be 
developed  and  rendered  available  for  public  use  the  addi- 
tional amount  of  power  for  which  there  is,  in  the  opinion  of 
the  Minister,  a  public  demand,  up  to  the  full  extent  possible 
from  the  amount  of  water  granted  by  the  license,  and  within 
a  period  to  be  fixed  by  the  Minister,  which  period  shall  not 
be  less  than  two  years  after  the  licensee  or  person  in  charge 
of  the  existing  works  shall  have  been  notified  of  such  order, 
and  in  default  of  compliance  with  such  order  the  Governor 
in  Council  may  direct  that  the  license,  together  with  any 
lease  issued  under  these  regulations,  shall  be  cancelled,  and 
the  works  shall  thereupon  vest  and  become  the  property  of  the 
Crown  without  any  compensation  to  the  licensee. 

(»')  Upon  a  report  being  made  by  the  Minister  of  the  Interior  to 
the  Governor  in  Council  that  a  greater  amount  of  water- 
power  could  be  developed  advantageously  to  the  public  inter- 
ests  from  the  same  stream  or  other  source  of  water  from 
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which  the  cxistiinf  works  derive  power  and  (1st)   that  the 
exitting  works  could  be  enlarged  or  added  to  (or  such  pur- 
pose, then  the  Governor  in  Council  may  authorize  the  Min- 
ister to  offer  the  licensee  the  privilege  of  constructing  and 
operating  such  enlarged  or  additional   works  at  or   in  the 
vicinity  of  the  existing  works,  and  to  grant  such   supple- 
mentary license  as  he  may  consider  pnipcr  fur  such  |)iirpose. 
and  if  the  licensee  fail  within  six  months  thereafter  to  accept 
such  offer,  and  in  good  faith  to  begin  and  carry  on  to  com- 
pletion such  enlarged  and  additional  works,  and  to  complete 
same  in  accordance  with  plans  and  specifications  approved  of 
by  the  Minister,  and  within  a  fixed  period  not  to  exceed  five 
years,  and  u|M>n  like  conditions  as  the  existing  works  were 
begun  and  completed;  or  (2nd)   if  the  Minister  shall  report 
to  the  Governor  in  Council  that  the  existing  works,  owing  to 
their  location  or  construction,  cannot  advantageously  be  en- 
larged or  added  to  in  order  to  develop  further  power  suffi- 
cient to  meet  the  probable  demand,  or  would  be  a  hindrance 
to  other  works  contemplated  for  such  purpose;  or  (3rd)  that 
the  existing  works  cannot,  or  will  not,  be  any  longer  advan- 
tageously operated  owing  to  the  exercise  of  rights  existing  or 
created  under  the  Irrigation  Act;  then  in  every  such  case, 
the  Governor  in  Council  may  order  and  direct  that  the  license, 
and  any  lease  in  connection  therewith,  and  all  rights  there- 
under, shall  be  cancelled,  and  the  existing  works  shall  there- 
upon vest  in  and  become  the  property  of  the  Crown:  Pro- 
vided always  that  in  every  such  case  compensation  shall  be 
paid  to  the  licensee  as  provided  for  in  paragraph  (e)  of  sec- 
tion 8  of  these  regulations,  together  with  a  bonus  apportioned 
as  fo!Iows: — 

(1)  If  the  works  have  been  in  operation  less  than  five  years, 
a  thirty  per  cent  bonus  upon  the  value  of  the  works. 

(2)  If  in  operation  more  than  five  years,  and  less  than  ten 
years,  a  twenty-five  per  cent  bonus. 

(3)  If  in  operation  more  than  ten,  and  less  than  fifteen  years. 
a  twenty  per  cent  bonus. 

(4)  If  in  operation  more  than  fifteen,  and  less  than   twenty 
years,  a  fifteen  per  cent  bonus. 

(5)  If  in  operation  twenty  years  or  more,  a  ten  per  cent  bonus. 
(;■)  That  the  license  shall  not  be  transferable  without  the  written 

consent  of  the  Minister,  and  that  if  the  licensee  fail  to  keep 
and  observe  all  or  any  of  the  conditions  of  the  license,  or  any 
renewal  thereof,  or  of  any  lease  to  be  issued  in  connection 
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tliercwith.  then  the  license.  toj,'ether  with   such   lease,   shall 

".  every  such  case  be  subject  t.,  cancellation  by  the  Exchequer 

Lourt  on  the  application  of  the  Crown. 
(*)  That  a  sc!ie.lule   of  rates  an,!  prices  to  be  charged  to  the  pub- 

■c  for  the  use  of  power  shall  hrst  be  subnutted  by  the  licensee 
to  the  hoard  of  Railway  Commissioners  of  Canada  for  ad- 
justn,cnt  and  approval  before  bein^^  put  into  effect,  and  that 
no  rates  or  prices  for  power  shall  be  le^al  or  enforceable 
un  ,1  such  scl,e,lule  has  been  so  adjusted  and  approved  nor 
If  they  .shall  exceed  the  amount  fixed  by  such  schedule:  and 
that  .such  sche<Iule  shall  be  rea.ljusted  and  approved  by  the 
Board  every  seven  years  during  the  term  of  the  lease  an<i 
Ijcense,  and  all  renewals  thereof. 

(0  Tha;   '  r  the  pur,.,se  of  ascertaining  the  quantitv  of  power 
actually  developed,  or  capable  of  beitig  developed,  from  the 
amount  of  water  irranted  by  such  license,  the   Minister    or 
any  engmeer  appointed  by  him  for  that  pur,x)se.  shall  have 
free  access  to  all  parts  of  the  works,  and  to  all  books,  plans 
or  records  in  connection  therewith,  bearing  on  the  quantity 
of  power  developed,  an.l  may  make  measurements,  take  ob- 
servations an,I    do    such  other  things  as  he    may    cmsider 
necessary  or  expedient    for  such  purpose,  and  the  findin<js 
of    he  A  Muster,  or  such  engineer,  thereon  shall  be  conclusive 
and  bmdmg  upon  the  licensee. 
(»«)  For  the  proper  provision,  as  required  by  law.  for  the  passage 
of  logs  and    timber  down   the    stream  or    other   waterway 
affected  by  the  works. 

(«)  For  the  erection  and  mait.tenance  by  the  licensee  of  a  durable 
and  ethcient  fishway  in  the  strea.n  or  other  waterway  affected 
by  the  works  when  so  require.l  by  the  proper  officer  or 
authority  in  that  behalf. 

(0)  That  the  licensee  shall  have  no  right  to  any  water  beyond 
the  amount  stated  in  the  license. 

(/>)  For  the  in.lemuifying  of  the  Crown  against  all  actions,  claims 
or  demands  against  it  by  reason  of  anything  done  by  the 
licensee  in  the  exercise,  or  purported  exercise,  of  the  rights 
and  privileges  granted  under  the  lease  or  license. 

9.  The  agreements  and  licenses  to  be  issued  hereun.ler  shall   stib- 
jcc    always  to  the  provisions  of  these  regulations,  be  in  such 'form 
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10.  If  at  any  time  it  is  proposed  by  the  applicant  or 
tlie  licensee  to  divert  water  from  any  lake  or  body  of 
water  for  stora,i,'c  purposes,  or  to  dam  same  in  order 
to  augment  the  flow  of  water  in  any  stream  from  which  water-power 
IS  to  be  developed,  the  applicant  or  licensee  shall,  in  addition  to  otiier 
mformation  required  under  tiiese  regulations,  file  plans  as  follows:— 

(a)  A  general  plan  in  duplicate,  on  tracing  linen,  showing  the 
location  of  such  lake  or  other  body  of  water,  and  the  lands 
to  be  submerged  or  otherwise  affected,  and  contour  lines 
showing  the  water  level  at  high  and  low  stages,  and  the 
level  to  which  it  is  proposed  to  raise  such  water  for  storage, 
and  the  estimated  storage  capacity  of  such  lake  or  other  body 
of  water. 

(b)  A  plan  m  duplicate,  from  actual  survey,  by  a  Dominion  land 
surveyor,  and  certified  to  by  him,  showing  the  lands  to  be 
submerged  or  otherwise  affected  by  the  projiosed  storage;  the 
name  of  the  registered  owner  in  fee  of  such  lands,  and  of 
any  registered  mortgagee  or  lessee  thereof,  and  of  any 
claimant  in  actual  possession  other  than  a  registered  owner, 
mortgagee  or  lessee. 

(c)  A  detail  plan  in  duplicate  on  tracing  linen,  showing  all  dams 
and  other  works  proposed  to  be  constructed  in  connection 
with  such  storage. 

11.  When  the  plans  for  such  storage  of  water  have  been  approved 
of  by  the  Minister  of  the  Interior,  provision  for  same  shall  be  made 
in  the  agreement  for  a  license.  <or  in  the  license  itself,  or  in  a  sup- 
plementary license  to  be  issued  for  such  purpose,  upon  such  terms 
and  conditions  as  may  appear  to  the  Minister  reasonable  or  expedient 
in  the  circumstances  of  each  case,  and  subject  to  these  regulations. 

18.  If  upon  receipt  and  consideration  of  the  infor- 
mation set  out  in  sections  2.  3,  4  atid  5.  the  water- 
power  to  be  developed  is  found  to  have  no  greater 
capacity  than  200  horse-power  at  the  average  low  stage  of  water,  the 
Alinister  may  is.sue  a  lease  and  a  license  as  may  be  required,  author- 
izing the  development  of  the  proposed  pwcr;  the  lease  and  license 
to  be  for  a  period  of  ten  years,  subject  to  such  special  terms  and 
conditions  as  may  be  considered  advisable  in  each  particular  case  and 
renewable  if  in  the  opinion  of  the  Minister  the  power  has  been  con- 
tinuously and  beneficially  used. 
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Department  of  the  Interior,  Report  for  1895— oan  III    n  m 
Geological  Survey,  Report,  m2-84-p»nC  '  ^ 

Depa^tment  of  the  Interior.  Water  Power  branch,  WaUr  Resources  Paper 
Depanmem   of    the    Interior,  Water    Power   branch.    Annual   Report   for 
Depa^rtment  of  the  Interior.  Water  Power  branch,  Water  Resources  Paper 
BiAZEAu  River— 

Geological  Survey.  Report.  Vol.  XI.  1898-parts  .\  and  D 
Geological  Survey.  Report.  Vol.  II.  18^1/art  E 

''TrKr|.'^i!,"cri9f2.'"'«^''°"  ^"-'■-  ^'—  ^^"suren.ents  Pro- 
Rbokenhkad  Rives  (Man.)  — 

Depa^rtment  of  the  Interior,  Water  Power  branch,  IVater  Resources  Paper 

BUKNTWOOD     .IVEB  — 

Geological  Survey.  Report.  Vol.  XIII.  1900-parts  F  and  FF 
Camot  River  (Man.)- 

Geological  Survey.  Memoir  No.  30. 
Cascade  River— 

''•''r.r^X;]''sin'c?&  '"*«^*'°"  """"^'^  ^'-'"»  ^"-urements  Pro- 
Depa^rtment  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
Depa«  of  the  Interior,  Water  Power  branch.  Annual  Report  for 
Depart^ment  of  the  Interior.  Water  Power  branch.  Water  Resources  Paper 

Cuarwater  River  (Western  Alta.)— 

Geological  Survey.  Report,  Vol.  II,  1886-oart  E 
Department  of  the  Interior.  Irrigationbraiich    cir-^.H  M-„, 

gress  Reports  for  1912.  1914  '  ^*^""'*  Measurements  Pro- 

CHLRCHItt,   RiVBK— 

Geological  Survey,  Report.  Vol.  XIII.  1900~part  FF 

Geological  Survey,  Memoir  No.  30 

Geo  ogical  Survey.  Report  1878-79— pzn  C 

Geological  Survey,  Report,  Vol.  VIII.  1895-9(5-part  D 

Department  of  the  Interior,  Water  Power  brancW.,..  Resources  Paper 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
Cochrane  River— 

(Geological  Survey.  Report,  Vol.  IX,  1896— part  F 
Coppermine  River — 

Franklin's  First  Voyage. 

Hearne's  Journey. 

Cree^rTvL-  ^'""^''"'  "'"'"'  ''"'*'""'  ^'"    ^^-  '''2.  and  Vol.  XVI,  I9I3. 

Geological  Survey.  Report.  Vol.  VIII,  1895-96-part  D 
Crownest  River—  ^^ 

Department  of  the  Interior.  Topographical  Surveys,   Reports  for  1908-09 

°'Tr«a;arl!'U^cr,&.^"'«^''''"  •'"-''•  ^'-'»  A/'—-/.  Pro- 
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Dauphin  River— 

OeoloRical  Survey,  Report,  Vol.  IV.  1888-89— part   A 

Department  of  the  Interior.  Water  Power  branch,  Water  Resources  Pater 
No.  7. 

Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 
No.  16. 
nAUPHIN    (Lakb)  — 

C'.eologieal  Survey.  Report,  Vol.  V,  1890-91— part  E. 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Pater 
No.  7. 

DUBAWXT   KlVEH— 

CeoloKical  Survey,  Report.  Vol  IX,  1896— part  F. 

lilBOW    KlVER— 

Department  of  the  InttTior,  Report  for  11195— pan  III,  p.  72. 
Department  of  the  Interior,  Irr-gation  branch.  Stream  Measurements  Pro- 
gress Reports  since  1909. 
Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 

No.  2. 
Department    of    the    Interior,  Water    Power    branch.    Annual   Repor'   for 

1912-13. 
Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
No.  16. 
Ktomami  Kivsr— 

Ocolonical  Survey,  Report,  Vol.  XI,  1898— part  G. 
Faibtokd  Kiver — 

C.eoloKical  Survey,  Report,  Vol.  IV,  I888-89-part  A. 

Department  of  Public  Works,  Report  for  1868-1882,  p.  536. 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 

No.  7. 
Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 
No.  16. 
!  ERcrsD.N  I-IivEH— 

Cleological  Survey,  Report,  Vol.  IX,  1896— part  F. 
KiSH  Creek— 

Department  of  the  Interior,  Report  for  25V5— part  III,  p.  75. 
Department  of  the  Interior.  Irrigation  branch,  Stream  Measurements  Pro- 
gress Reports  since  1909. 
I'OSTF.K  River— 

C.eoloKical  Survey,  Report,  Vol,  VIII,  1895-96- -part  D. 
I'rances  River — 

Geolo«ical    Survey,  Report,  Vol.  III.   1887-88— part   B. 

(".HOST   KlVKR — 

Department  of  the  Interior.  Irrigation  branch.  Stream  Measurements  Pro- 
gress Reports  since  1909. 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Piper 
No.  2. 

Geikie  Kiver— 

Geological  Survey,  Report,  Vol.  VIII,  1895-96— part  D. 
Grass  Kiver — 

Geological   Survey,  Report,  Vol   XIII,  1900— part  F. 
Gravel  River— 

Geological  Survey,  Report  No.  1097,  1910. 
GuNisAo  River— 

(.".eologii.al  Survey,  Report,  Vol.  XI.  1898— part  G. 
Manbl'rv  River — 

Department  of  the  Interior,  Report  by  J.  W.  Tyrrell,  1901. 
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Hay  River— 

Oolosical  Survey.  Refort.  Vol.  IV,  1888-89-part   D 
Hayes  Ku-br_  ^       "■ 

(■edloKicil  Survey,  Memoir  No    30 
Department  of  the  Interior.  Uater'Power  branch.  IVater  Resources  Paper 

r.eol^ui.nl  Survey.  Report  for  ISTT-TS-vuri  CC 
Mich  WOOD  River— 

Department  of  the  Interior.  Report  for  i«)5— nart  III    n    77 

Hoarfrost  Rivrr  (tributary  of  Cre^t  Slave  iak»^ 

Cartain  track's  ./nV.  Land  I'.pedi^:^ of'^^lTto  1835 

Honker  Creek  (Vuko.vi  — 

Geological  Survey.  Report.  Vol.  XIV.  1901— part  B 
JUMPiNCTOL-.ND  Creek  (Alta  )— 

.  '''''."rv,i;;rsin""i"9S9.'"''^^^*""  *'""'=''•  "'"^"'  •'^— -^^  pro. 

Kananaskis  I-'iver— 

''T«;^°«4'^i':cri"9io'""'''*'°"  '""^^'  ^'^^'""  ^^'— -^^  pro. 

Depa^rtment  of  the  Interior.  Water  Power  branch.  Water  Resources  Paper 
Kazan  River— 

C.eoloKical  Survey.  Report.  Vol.  IX,  1896-part  F 
Klondike  River— 

GeoloKical  Survey.  Report.  Vol.  XIV,  1901-part  B 
I.EE  Creek — 

Department  of  the   Interior.   Report  for  i*95— nart   III    n    in 

Departme^nt  of  the   Interior.   To'pograihicarSur^.tys.'";,Sr/'}'„r   1908-09, 

'"''^vT/K.lJ^i^rril'.I-^^'-n  branch.  S,rea,n  Measurements  Pro- 
Lesser  Slave  Lake— 

C.eoNvi.al  Survey,  Report,  Vol.  V,  1890-91-part  D 
Lesser  .^lave  Kiver— 
Depart,  of 

Departm*       of 

gress  lieport  for  1914. 
Lewes  River— 

GeoloKicil  Survey,  Report.  Vol.  III.  1887-88-part  B 
Geological  Survey,  Report  Ko.  1050   1909  '^  "  °- 

Department  of  the  Interior.  Report  for  WS'-part  II   p  64 
I.iARD  River—  .  f  v^. 

GeoioRiral  Survey.  Report,  Vol.  III.  1887-88-part  B 
Geological  Survey,  Report,  Vol.  IV.  1888-89-part  D 
Little  Row  River— 

Department  of  the  Interior,  Report  for  1895-vart  III    n    79 

LocKHART  River  (tributary  of  Great  Slave  lake)- 

Department  of  the   Interior,  Report  by  J.   «'    Tyrrell    1901 
Mackenzie  River— 

Geological   Survey.  Report,  Vol.  IV,  1888-89^part  D 
Manicotacan  River— 

Geological  Survey.  Report,  Vol.  XI.  1898-part  G 

Department  of  the  Interior.  Water  Power  branch.  WaUr  Resources  Paper 

Manitoba  (Lake)— 

Geological  Survey,  Report,  Vol.  V,  1890-91— part  E. 


\\  P"b>i<^  Works    Report  for  1912.  Vol.  I-part  IV    o    244 
:L:''L!"*,l';'i>'-'  '"'«^"°"  branch.  Stream  tIeasureme'ntsPro. 
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Mapu  Cresk— 

Department  of  the  Interior.  Irrigation  branch.  Stream  Mtasuremtnis  Pro- 
gress Reports  since  1909. 
M«ADO'.v  PoiiTAOE  (Man.)  — 

Geological  Survey,  Rtport,  Vol.  IV,  1888-89— part  A. 
Department  of  the  Interior.  Water  Power  branch,  Water  Resources  Paper 
No.  7. 

McL«oD  RiviR— 

Geological  Survey.  Report,  Vol.  XI,  1898— parts  A  and  D. 
Department  of  the  Interior,  Irrigation  branch.  Stream  Measurements  Pro- 
gress Reports  since  1912. 
Department   of    the    Interior,    Water    Power  branch,  Annual   Report    for 
1912-13. 
MaK  Riva— 

Department  of  the  Interior,  Irrigation  branch.  Stream  Measurements  Pro- 
gress Reports  since  1909. 
U.  S.  Geological  Survey,  Hater  Supply  Papers,  Hudson  Bay  Basin,  Pro- 
gres-i  Reports  since  1899. 
MiNNEDosA  (Little  Saskatchewan)  Kiver— 

Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 
No.  7. 
Moose  Jaw  Creek— 

Department  of  the  Interior.  Irrigation  branch,  Stream  Mtasurement;  Pro- 
gress Reports  since  1910. 
Mossy  River  - 

Geological  Survey,  Report,  Vol.  V,  1890-91— part  E. 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
No.  7. 
.MuDjATiK  River— 

Geological  Survey,  Report,  Vol.  Vlll,  1895-96- part  D. 
N'ltso..'  kivER — 

Geological  Survey,  Memoir  No.  30. 

Department  of   Public   Works,  Reconnaissance    Survey    of    Nelson  River, 

by  E.  S.  Miles,  1909. 
Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 

No.  7. 
Report  by  W.  Ogilvie,  D.L.S.,  for  the  Water  Power  branch  of  the  Depart- 
ment of  the  Interior,  1910. 
Geological  Survey,  Report  for  1878-79— pan  C. 
Geological  Survey,  Report  for  1877-78— part  CC. 

Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 
No.  16. 
Nose  Creek — 

Department  of  the  Interior,  Report  for  1S95 — part  III,  p.   72. 
Department  of  the  Interior,  Irrigation  branch,  Stream  Measurements  Pro- 
gress Reports  since  iyoi9. 
Oil  Creek— 

Department  of  the   Interior,   Topographical   Surveys,  Report  for  190i-O9, 

p.  224. 
Department  of  the  Interior,  Irrigation  branch,  Str.  tm  Measurements  Pro- 
gress Reports  for  19U9,  1910,  1913. 

Oloman  River— 

Department  of  the  Interior,  Report  for  1895— part  III,  p.  107. 
Department  of  the  Interior.  Irrigation  branch,  Stream  Measurements  Pro- 
gress Reports  since  1909. 

Pkace  River— 

Geological  Survey,  Report,  Vol.  V,  1890-91— part  D. 

Department  of  the  Interior,  Irrigation  branch,  Stream  Measurements  Pro- 
gress Report  for  1912. 
Pelly  River— 

Geological  Survey,  Report,  Vol.  III.  1887-88-  part  B. 
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Pembina  Rnm  (Aita.)— 

Geological  Survey.  Rtport,  Vol  XI,  189S— parts  A  and  D. 
Department  of  the  Interior,  Irrigation  branch.  Strtam  Measmrimfntt  Pro- 
gress Reports  lince  1913. 
Pembina  Rivkb  (Man.)— 

Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 

No.  7. 
U.  S.  Geological  Survey.  Water  Supply  Papers,  Hudson  Bay  Basin,  Pro- 
gress Reports  since  1903. 
PiGION  Rim— 

Geological  Survey,  Report.  Vol.  XI,  1898— part  O. 

Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 
No.  7. 

PiNCHER  CbEEK— 

Department  of  the  Interior,  Irrigation  branch.  Stream  Measurements  Pro- 
gress Reports  since  1909. 
Pine  Ckeek- 

l»ep?rtnient  of  the  Interior,  Report  for  1895 — part  III,  p.  104. 
Department  of  the  Interior,  Irrigation  brunch,  Stream  Measurements  Pro- 
gress Reports  for  1909,  1910,  1912.  1913. 
Poplar  Riveh— 

Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 
No.  7. 

POBCUPINE  RiVEB — 

Geological  Survey,  Report,  Vol.  IV,  1888-1889— part  D. 
Department  of  the  Interior,  Report  for  iifW— part  VIII. 

Qu'Appeixe  River- 

Department  of  the  Interior,  Irrigation  branch.  Stream  Measurements  Pro- 
gress Reports  sine  1911. 
Papid  RivEB  (Sask.)— 

Geological  Survey,  Report,  Vol.  VIII,  1895-96— part  D. 

Ped  River  (Man.)— 

Geological  Survey,  Rtport,  Vol.  IV,  1888-89— parts  A  and  E. 
Department  of  the  Interior,  Water  Power  branch,  Water  Resources  Paper 

No.  7. 
U.  S.  Geological  Survey,  Water  Supply  Papers,  Hudson  Bay  Basin,  Pr( 

gress  Reports  since  1902. 
Minnesota    State    Drainage    Commission,    Water   Resources   InvestigatiJii 
(1909-12). 
Peo  Deer  River  (.\vtA.)— 

Department  of  the  Interior,  Report  for  1895— pit*.  Ill,  p.  66. 
Geological  Survey,  Report,  11182-84— pan  C. 
Geological  Survey,  Report.  Vol.  II,  1886— part  E. 

Department  of  the  Interior,  Irrigation  branch,  Stream  Measurements  Pro 
gress  Reports  since  1910. 
R«D  Deer  River  (Man.)— 

Geological  Survey,  Report.  Vol.  V,  1890-91— part  E. 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
No.  7. 
Peo  Deer  Lake  (Man.)— 

Geological  Survev,  Report.  Vol.   V.  1890-91— part  E. 
Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
No.  7. 

Reindeer  River— 

Geological  Survey,  Report,  Vol.  VIII.  1895-96-rart  D. 
Geological  Survey,  Report  for  1879-80— pan  C 

Reindeer  I  ake — 

Geological  Survey,  Memoir  No.  30. 

Geological  Survey,  Report.  Vol.  Vtlt,  1895-96— part  D. 

Geological   Survey,  Report  for  1879-80— pan  C. 
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Roiling  Rivk«— 

llfological  Survey.  Rtfiort.  Vol    V.  1890-91— part  E 
KosKAu  River— 

Depart^ment  of  the  Interior.  Water  Power  branch.  Water  Rtsourcu  Paper 

ROSEBI'D  RiVtt— 

Department  of  the  Interior,  Report  for  /W.^-i.art  III    d   68 
Ross  River  (Vikon)—  ■  k-  <«. 

Ceoloffical  Survey,  Keporl  .Vo.  109T,  1910. 
St.  Marv  River— 

l)cpartment  of  the   Interior.  Report  for  7«>.?-part  III,  p    114 

CeoloKioal  Survey.  Report.  /M.'-«  -part  C  '  "'•  P    "*» 

T'2\T  "^    ""'    '"'"""•    '^'"'"'«'-='l'h'^al  Survey.    Report    for    1908-09, 

""  %I;rR^:A'z^:'i9S'"'' ""''" """''- '""''"  '"y «--  ^- 

SASKATCKEW.^\    RiVER— 

":'z^^j^t::r,^:\^,o''" '"' ''''"  ^"*" ""-»'  °'  "'^  ^'p"- 

C.eoIoKiral  Siirvev,  Memoir  \o    30 

Department  "f  Public  Works^,^or/  .„  /.«„..  .?ai*a,W,.a.a„  .Vaz/.ffa/.c,H, 
r.  r  ■     A  '"f^'Y'l'  '"^^  (Ced.-ir  hike  to  Cran-l  rapi.l)  ^  ^""oh, 

Geological  Survey,  A'c-/.«;-/.  To/.  F.  189()-<;i  -  |,nrt  F 

ToTT  °L'5';)"'"'"''  ^^'''""  ^°^"  branch. 'Ha/.r  /?„„«rr«  Papers 

°"' wT;].   °'    ""    '""■"°'-    ^'""    P"*"  ''""^'^-  -^"""o'    /?'/»<"•'    for 
North  Saskatchewan  River— 

City  of  Prince  Albert.  Report  on  Cole  Fall,  1909 
Geological  Survey,  Report.  I  at.  II,  1886— part  K  ' 
Department  of  Public  Works.  Report  for  mO-mn  IV    p    168 

T^«rA;/.,?,'/since"l^l'"'^'''°"  "'""'"'  ^"■"'"  ^'^"surements  Pro- 
^"^^mTs    "^    **""    '"'"'°''    ^^''''"    ^°"'"    ^''""'^-  '*'"""''  ^*Po^*  ior 

^"'"ryrt*  "'  ""^  '"'"'"'''  ^^''**'"  ^°""  *'"""*'•  "'"''"■  /?"""'•«*  PoAw- 

South  Sask\tcii i:\vav  Rtver— 

Geological  Survey.  Report.  Vol.  1,  1885— part  C 

Geological   Survey.   Report,  ]H82-84—^ZTt  C 

Department  of  the  Interior    Irrigation  branch.  Stream  Measurements  Pro- 

firess  Keport.<:  since  1911 
Departmem    cf    the    Interior,    Water   Power   branch.    Anr^ual   Report    for 

Sheep  River— 

Department  of  the  Interior,  Report  for  7595-part   III.  p.  76 
Dep-irtment  of  the  Interior^  Irrigation  branch.  Stream  Measurements  Pro 
gress  Reports  since  1909. 

Shell  River  (  Man.I  — 

Depam,c_^iu  of  the  Interior.  Water  Power  branch,  Water  Resources  Paper 

Slavk  River— 

Geological  Survey.  Report.  Vol.  IV .  1888-89-part  D 
Souris  Rivkr— 

Geological  Survey.  Report.  Vol.  IV,  1888-89-part  E. 

Geological  Survey.  Report.  Vol.  XV.  1902-0.3— part  F 

Department  of  the  Interior    Irrigation  branch.  Stream  Measurements  Pro- 
S^C^s  hcporis  since   Ivlu. 

Department  of  the  Interior.  Watei   Power  branch,  Water  Resources  Paper 

(Mouse   river)    U.   S.   Geological    Survey.    Water  Supply   Papers.   Hudson 
Hay  Basin.  Progress  Reports  since  1903. 
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SouTiiroRK  RivM— 

Department  of  the    rntirior.  Topographical   Surveys.   Hetoit   fur  190S-00. 

p.  229. 
Department  of  the  Interior.  Irrigation  branch,  Stream  Sleasuremtnis  Pro- 
grtis  Retorts  since  1909. 
Spiay  Kmoi — 

Department  of  the  Interior.  Irrigation  branch.  Stream  Measut^ments  Pro- 

gren  Reports  since  1910. 
Department  of  the  Interior.  Water  Power  branch.  Water  Resources  Paper 
Xo.  2. 
Stew.mit  Riveh  (Yukon^— 

C.eoloRio.il  Survey,  Report.  Vol.  Kill    r-OO— part  A. 
Sturc.eon  Rivei  (Alta.  )  — 

GeoloKical  Survey.  Report.  Vol.  II,  1886— part  F.. 

Department  of  the  Interior,  Irrigation  branch.  Stream   Measuremenls  Pro- 
gress Reports  since  1912. 
Department   of    the    Interior,   Water    Power   branch,    .tnnual   Report    for 
1912-13. 

SWAV    klVtl— 

CeolOKical   Survey.  Report,  Vol.   V,  1890-91— part   R 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
Xo.  7. 
Swan  I.akB— 

OeoloRical   Survey.  Report.  Vol.   V.  1890-91— part  F. 
Swift  CuimeNT  Creek— 

Department  of  the  Interior,  Irrigation  branch.  Stream  Measurement.'  Pro 
press  Reports  since  1909. 
Tesun  Rivoi— 

Ceolopical  Survey,   Report,  Vol.  XI,  1898- -part  A 
Thelon  Rive«— 

Department  of  the  Interior,  Report  by  J.  W.  Tyrrell.  1901 
Tib  Creek— 

Department  of  the  Interior,  Topographical   Survevs.    Report  for   l90S!i'>. 
p.  219. 
TwELVEMiLE  River  (Yukon) — 

C.eoloRical  Su,-vey,  Report.  Vol.  XIV.  1901— part   B. 
V'AtLEv  River — 

Geological  Survey.  Report,  Vol.  V,  1890-91— part  E. 

Department  of  the  Interior,  Water  Power  branch.  Water  Resources  Paper 
No.  7. 
Waterhen  River  (Man.^  — 

Geological  Survey,  Report,  Vol.  V.  1890-91— part  E. 
Geological  Survey.  Report,  Vol.  IV,  1888-89— part  A. 
Department  of  the  Interior.  Water  Power  branch.  Water  Resources  Paper 

Xo.  7. 
Department  of  the  Interior.  Water  Power  branch,  Water  Resources  Paper 
No.  16. 
Waterton  River— 

Department  of  the  Interior.  Report  for  7595— part  III.  p.  109. 

GeoloRical  Survey,  Report,  1882-84— part  C. 

Department  of  the   Interior,  Topographical   Survev.    Report    for  1908-09, 

p.  223. 
Department  of  the  Interior.  Irrigation  branch.  Stream  Measurements  Pro- 
gress Reports  since  1909. 
Waterton  Lake  - 

Department  of    the    Interior,    Topographical    Survey.  Report   for  1908-09, 
p.  221. 
Whitemouth  River  (Man.>— 
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